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Elliott 2500-hp two-pole squirrel-cage induction motor 
driving a blower for installation in a metal refining plant. 
The motor is enclosed, self-ventilated with air cooler, 
lubricated from an integral lubricating system. 


Three Elliott 1750-hp two-pole induction motors of drip- 
proof construction driving high-pressure boiler-feed pumps 
in a central station. 


Elliott 350-hp two-pole splash-proof induction motor driv- 
ing Elliott blower in an oil refinery. 





a 


rn ad 








: what it Takes- 
a4 improving the qualities of 
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When you've specialized along cer- 
tain lines for thirty-five years, you are 
more than likely to excel at it. That 
has been Elliott Company's case in 
the matter of these large, high-speed 


two-pole motors. 


Elliott engineers have never 


Silver solaering assures permanent connections 
on all Ellie’ ~ tors. 


ee 


all Elliott motors. 


4 
1 “ott ‘‘diamond cage’’ construction used for 
ecial torque and/or current characteristics. 





Elliott motors have ao rugged cast iron frame . 
wich is also smooth and streamlined. 


A substantial, roomy conduit box is a feature of 


stopped 
motors in that class and new refine- 
ments, new ways of construction have 
tended to make almost any large 
high-speed motor drive a job for 
Elliott. 

Consult Elliott motor engineers on 
your next large motor requirement. 


motors quiet and vibrationless. 
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The arrow points to ventilating ducts and coil 
bracing similar to that used on Elliott turbo- 
alternators. 





Substantial cast iron brackets help make Elliott 
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EFFECTIVE DIESEL LUBRICATION 





EXACO Ursa Oils do more than just an out- 
standing job of lubricating—they keep Diesel 
engines clean! This means they prevent varnish and 
sludge. Rings stay free and valves active. Pistons 
provide proper seal for full compression. Ursa 
Oils also prevent scuffing, greatly reduce wear, 
and have special properties to prolong the life of 
bearings, liners, rings and pistons. You can 
depend on trouble-free operation, lower main- 
tenance costs. 
The Texas Company, in step with improvements 
in Diesel engine design over the past thirty years, 


-has developed a complete line of Texaco Ursa Oils 


TEXACO Ursa Oils 


TUNE IN THE TEXACO STAR THEATRE WITH JAMES MELTON SUNDAY NIGHTS * METROPOLITAN OPERA BROADCASTS SATURDAY 


* 


... One to meet the requirements of every type and 
size of Diesel. 

On the basis of performance—all leading Diesel 
engine manufacturers approve Texaco Ursa Oils, 
and— 

More stationary Diesel hp. in the U. S. is lubri- 
cated with Texaco than with any other brand. 
Let Texaco Lubrication Engineering Service help 
you obtain the most efficient and economical 
operation from your Diesels. Just contact the near- 
est of more than 2300 Texaco distributing plants 
in the 48 States, or write: The Texas Company, 

135 East 42nd Street, New York 17, N. Y. 
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Cover: Diesel engine in midwest stone quarry drives 700 kw a-c generator 


to power the plant’s many crushing and screening operations. 
Photo, Allis-Chalmers Mfg. Co. 
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The ash tunnel of a typical power plant of the early 1920's 

(many of you will remember) was a dirty, wet, smoky, foggy, dangerous place 

to work, for aside from the foregoing hazards to health, there was always the danger of being 

struck by falling clinkers, or carbon monoxide gassing. Average conditions of those days are accurately de- 

picted by the photo in the upper right, while the photo in the lower left shows the A-S-H Type “C” Water Collecting 

Ash Gate, which was installed in place of the one in the upper right. Note total absence of leaking water and, while not 
shown pictorially, all the other unhealthy dangerous conditions were also eliminated. 

Perfection of an ash gate that really collected 100% of the water, 100% of the time was not easy, but with the co- 
operation and confidence of designing engineers of those days (many whose names are well known to most of you these 
days) we succeeded. Though they must remain anonymous in this advertisement, they know, and we thank them. 

With the Type “C” Gate, a small sectional plate cast iron ash hopper, externally bolted to a steel framework, replaced 
the former heavy slab type construction. This led to our development of a design of Locktile, which permitted the replace- 
ment of a single tile, without disturbing the rest of the hopper lining. A modern installation of hoppers and gates is shown in 
the oval illustration. 

If your ash tonnages do not warrant a Hydrojet System, A-S-H Hoppers and Gates are your best bet. Hundreds of in- 
stallations prove it. Catalog on request. 
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\ ‘OU MAY HAVE fuel supply difficulties this win- 
ter and thei. a; ‘n you may not. In any case, to 
save both fuel »1d «ney, you'll do well to check up on 


steam traps in ) ur heating system. Some pertinent . 


pointers on unit trapping, installation, venting and pre- 
ventive maintenance, given in the Armstrong Trap 
Magazine, No. 4, 1945, should help you in making your 
check-up. 


|, VERYBODY has heard the comment that during this 
“war “electric power was never too little or too late” or 
the other comment by one of the admirals in charge of 
Navy production to the effect that ‘when we asked for 
power, we got power and not excuses’’. But just how was it 
done? During the war it was not possible, of course, to 
give details about specific procedures. A very good idea of 
the overall power pooling set-up that was one of the prin- 
cipal factors, although by no means the only factor, was dis- 
cussed in considerable detail in the October issue by Ed- 
ward Falck, former head of OWU. But a typical case, with 
all the details, showing all the expedients and the engineer- 
ing shortcuts and the team work of the personnel at all 
levels and the way in which equipment was used and how 
they used what they could get and just how fast they 
worked and so on—those are the things engineers wanted 
to know. Well, much of that type of information is given 
in an article, in the December issue of Contact, entitled how 
Victory was Built at Newport. This is the story of how New 
England Power Co. supplied the power necessary for the 
construction and operation of the great Naval bases at New- 
port, R. I. Of particular interest are the pictures. 


W. DeFOREST, who resigned this year from the 

vice-presidency of Columbia Gas & Electric sys- 
tems and associated organizations, has been selected as 
the new head of the German utilities under the Allied 
Control Authority. He replaces Col. Walker R. Cisler 
who is returning to this country, after more than two 
years of service in the administration of utility system 
in Europe, to resume his post as chief engineer of power 
plants of the Detroit Edison Co. As noted in Front 
Lines, September, 1945, Mr. DeForest was head of the 
Utilities Subcommittee of the Technical Industrial In- 
telligence Committee that was sent into Europe last 
spring to study especially the technical developments of 
German industry. In his new capacity, Mr. DeForest will 
be chairman of a board representing all four occupying 
powers, which confers on all utility problems in the 
various zones of occupation. The particular job of the 
American Utility Section is to co-ordinate utility opera- 
tions in the American zone with those in the other zones, 
so that the various hydro-electric and steam systems 
will aid in operating the country as an economic unit. 


\ 7 ACUUM of one-millionth of a millimeter (10—6mm) 
of mercury was required for certain war-production, 
including some of the atom-bomb production processes, as 
described elsewhere in this issue. To produce such vacuums, 
rotary pumps capable of producing one hundredth of a mil- 
limeter, as often used in industrial processes, could not do 
this job alone. So Westinghouse engineers, who were called 
on to supply these high-vacuum pumps in large sizes, large 
quantities and a short time, utilized the diffusion principle, 
previously used only in laboratory and very special indus- 
trial work. The resulting pump consists of a vacuum-tight 
cylinder with water-cooling coils on the outside and, inside 
the cylinder, a jet assembly of one or more jets in series. A 
pool of oil at the base of the cylinder is heated and the 
oil vapor passes up through a central pipe in the jet as- 
sembly. On reaching the top, the vapor is deflected down- 
ward by the jet in the form of a cone-shaped spray against 
the wall of the cylinder. This cone of downward moving 
oil vapor traps and carries out the gas molecules from the 
region above. The oil vapor is condensed by the water- 
cooled wall of the outer cylinder and is used over again. 
The gas has now become concentrated enough so that it 
can be pumped off by a good rotary pump. Rotary pumps 
and diffusion pumps are used in series, the rotary pumps 
doing the large-volume coarse-vacuum portion of the job, 
while the diffusion pumps carry the vacuum on down to 
the desired low value. 


, NEW DRUM opening tool that cuts away the top 
“of metal containers and folds the edges evenly, close 
to the barrel rim, is reported by Oakite News Service. It 
eliminates tedious cutting with chisels or hammers. 


OW HEAT FLOWS through a turbine blade, the 

shocks to a vacuum-tube grid when a crate of tubes is 
dropped, the torques developed in a generator shaft during 
short circuit, and complicated problems in hydraulics—all 
nearly impossible of solution by mathematics—can now be 
solved in a few hours or days by an electrical analyzer de- 
veloped by Westinghouse. The great diversity of problems 
that can be solved electrically is a manifestation of the or- 
derliness of nature. The worlds of mechanics, thermodyna- 
mice, hydraulics, and electricity are each goverened by their 
own sets of laws. But the laws in one field are analogous 
to those in another. The mechanical transients analyzer is 
built on these analogous behaviors. The time saved is as- 
tounding. In the first six months that the mechanical tran- 
sients analyzer has been in use, the number of problems 
solved that could have been done by conventional mathe- 
matical analysis would have required two mathematicians 
working for a period of at least fifteen years. in addition, 
several important problems have been analyzed that could 
not have been handled by conventional mathematics. 
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T HE PROBLEM of finaing suitable methods for reduc- 

ing the attack of chemical reagents heretofore never 
encountered in the petroleum, chemical and other fields 
was hastened by the introduction of new processes during 
the war. To make matters more difficult, wartime restric- 
tions made imperative the adaptation, so far as possible, 
of existing equipment to new processes. One of the tech- 
niques used in adapting such existing equipment was to 
equip it with corrosion resistant linings. How these linings 
are designed and the details of how they can be applied 
to equipment in the shop or in the field are given in a well- 


illustrated article in Inco, Vol. 20, No. 1. Use of a thin 
lining bonded to a steel base plate or of a separate loose 


liner attached at regular intervals to the steel vessel are 
the two most practical methods in wide-spread use. Liner 
metals of Monel, nickel and Inconel are discussed, also 
heat transfer requirements, methods of welding and testing 
welds. Lining of nozzle necks and facing of flanges re- 
quires a different technique, which is fully described. 


R APID INCREASE in horsepower available from air- 

craft engines is graphically displayed by the his- 
tory of the dynamometers used to test them. It is cus- 
tomary for engine builders when purchasing dynamo- 
meters to order them twice as large in horsepower rat- 
ing as the iargest engine available at this time. This al- 
lows for future growth in engine capacities. With the 
exception of two 4000-hp dynamometers, at the war’s 
beginning most of them were capable of absorbing about 
2000 hp. The newest one, well under way at the East 
Pittsburgh Works of Westinghouse, will be good for 
7700 hp. Instead of the usual weight scale to measure 
torque, pneumatic indicators are used in which torque is 
measured by air pressure. 


R ECENT news columns have carried many stories con- 
cerning the important role played by Geiger-Miiller 
tubes in surveying atom bomb areas for possible dangerous 
after effects. Engineers of North American Philips Co., 
Inc. are credited with many Geiger-Counter tube develop- 
ments. One of the most promising industrial tools utilizing 
this tube is the Geiger-Counter X-ray Spectrometer. Dr. 
H. Friedman of the Naval Research Laboratories developed 
the basic design in cooperation with Philips. The principal 
departure from conventional X-ray diffraction equipment 
involves replacement of film with a highly-efficient self- 
quenching Geiger-Counter tube. Specially filled and de- 
signed for absorption of X-rays, this tube is so sensitive 
that a low intensity X-ray source is ample for all ordinary 
analysis work. In paint manufacturing, the spectrometer 


readily solves the problem of rutile and anatase mixture 
identification. Metallurgists now have a new way to handle 


phase identification, with two or more quantities present. 
Special tasks, difficult or impossible by other known meth- 
ods, become much less complex in the manufacture of 
cellulose, cement, leather, lime, linseed oil, paper, plastics, 
precious stones, rayon, rubber, textiles, waxes, wood, cheese 
and dairy products. 


N EARLY 3,500 veterans of World War II, including 

2,000 former employes, already have been re-em- 
ployed in Chicago district plants of Carnegie-IIlinois 
Steel Corp. Many of these have been given postwar jobs 
despite physical handicaps. The corporation has learned 
through a comprehensive survey of the 44,000 employes 
who left their jobs to serve their country that, on the 
basis of the first 7,000 replies, 88 per cent or 6,160 plan 
to return to the company. Of the others, 9.6 per cent are 
undecided and the remainder do not intend to return. 


‘Of the latter, 103 plan to get schooling under the G.1. 


Bill of Rights. 


W HATEVER YOUR PERSONAL opinions about the 

present-day conflicts between industry and labor, 
you've got to admit tht right in the middle of them stands 
one of the most important figures in the entire industrial 
operation, who probably has more knowledge of both sides 
of a given personnel problem than anybody else—the in- 
dustrial foreman. Hence you will do well, we think, to read 
regularly the Executive’s Labor Letter, published every other 
Tuesday by the National Foremen’s Institute. Its issue of 
December 12, the latest available at this writing, discusses 
the implications for both industry and labor of the various 
proposals now being made to solve labor difficulties and 
includes a special supplement on the need for an effective 
conciliation service, now that NWLB is dead, with some 
very specific recommendations as to how such a setvice 


could be established. 


S CRATCHES so fine they are hardly discernible to the 
naked eye become deep gorges when the stylus of a 
Brush Surface Analyzer speeds over finished metals, 
glass, plastics, paper and painted surfaces. This analyzer 
can register defects only a millionth of an inch in depth. 
The analyzer operates on the piezo-electric principle. 
A diamond-tipped stylus moves across the surface to be 


tested and a piezo-electric crystal unit transforms the . 
motions of the diamond point into electric impulses; 


these are amplified and then converted by a second 
crystal unit into mechanical motions, which drive an 
inked pen across a recorder chart. 


L OOK FOR MANY developments in paper-making in 
the next decade. Paper makers have been experiment- 
ing for years with various methods intended to decrease 
the number of separate steps in the paper-making process, 
thus decreasing the cost--in other words, to get more di- 
rectly from the wood in the log to the spread-out eellulose 
fibers in the sheet of paper. One of the methods developed 
for doing this is the groundwood pulp process, but this 
has had the disadvantage that discolorations of the original 
wood may go right through onto the paper. To bleach 
groundwood pulp, a new DuPont compound called Solo- 
zone, essentially a sodium peroxide chemical, has recently 
been used successfully for bleaching groundwood pulp. For- 
tune magazine is printing on paper made by this method ; 
the paper is heavy, soft to the touch yet with a springiness 
and ink-absorbing quality very advantageous on high-speed 
presses. 
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KILL ENGINE EXHAUST NOISE 


blowers of positiv. 
Spark cresting included 


THE MAXIM SILENCER CO. 89 HOMESTEAD AVE., 


Adequate silencing of engine exhaust noise is an 
operating necessity today. The engines shown 
above could, without proper silencing, make a 
public disturbance that would quickly be felt by 
those in charge of plant operation. With Maxim 
Silencers, however, exhaust noise can be reduced 
to a point where it is scarcely audible. 


Maxim engineers will be glad to recommend the 
correct silencing equipment to best meet your par- 
ticular problem. Send your specifications to the 
address given below. 


Maxim also makes Heat Recovery Silencers which 
combine efficient silencing, spark arresting, and 
the recovery of ‘waste exhaust heat to produce 
steam or hot water for heating or processing op- 
erations. These are described in Heat Recovery 
Bulletins WH 100, WH 101 and WH 103. 


WRITE FOR BULLETINS 
| describing exhaust & intake 
| silencers D 025,. 0 327, 
D 101, D 37. 


HARTFORD, CONN. 
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Yarway’s Hi-Lo Alarm Water Column has an alarm mechanism 
that is simple... dependable... unique. Solid weights oper- 
ate the whistle alarm. The principle employed is that heavy 
objects submerged or partly submerged in water are buoyed 
up by a force equal to the weight of the water they displace. 
Any dangerous change in water level causes the weights to 
open or close a needle valve through which steam is admitted 
to the alarm whistle. The alarm is atways dependable. . . the 
weights can never become waterlogged. Yarway Column 
shown has Sesure Inclined Gage for pressures up to 400 psi. 
Flat Glass Gages furnished for pressures to 1500 psi. Ask 
for Bulletin WG-1810. 


Yarway’s Remote Water Level Indicator brings overhead 
boiler water level readings right down to eye level, on the 
instrument panel or other convenient place, on a brilliantly 
lighted red and green scale. Indication is positive and instant 
because the instrument is operated by the boiler water itself. 
Shows boiler water level beyond the range of overhead gage, 
and always indicates high or low—even when full or empty 


overhead gages look the same. Suitable for all pressures to 
1500 psi. Ask for Bulletin WG-1820. 


33 Geadeod 


Yarway’s famous Seatless Blow-Off Valve eliminates one of 
the commonest sources of trouble and expense in boiler blow- 
down service. There is no seat to score, wear and clog with 
mud, dirt and scale. Balanced sliding nitralloy plunger and 
straight through flow make operation easy. Today. this valve 
is “standard” in over 12,000 boiler plants. Suitable for all 
pressures up to 2500 psi. Ask for Bulletin B-424 (to 400 psi), 
Bulletin B-432 for higher pressures. 


YARNALL-WARING COMPANY 
- 114 Mermaid Ave., Philadelphia 18, Pa. 


ere’s an 


YARWAY 
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’ STEAM PLANT EQUIPMENT 
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LOOKING BULLETIN! 
rTROUBLE! —__ SPreD RECONVERSION 


meh wat Wie atic’ tewone | ITH HELP OF NEW 
=o“ PAE A KT 


| FIND MY PLACE 
WHERE EXPLOSION 
A ici IM <a 
UPER-7 STATIC | ‘ “u 
RESISTING; MY | J Guide to “How to 
BUILT-IN CONDUCT. = Take Reconversion 








ING ELEMENT : a u ‘ 
CARRIES CHARGES \ Inventory” of Drives, 


TO THE MACHINE WHERE 
THEY'RE GROUNDED , Motors, Pumps 





Help in the big job of reconverting for 
peacetime production is now offered to 
plants everywhere by Allis-Chalmers 
LES Mfg. Co., its district offices and dis- 
es oe eee eT Y tributors. To all who request it, we're 
. : sending.the new “‘Reconversion Inven- 
tory Kit’, planned to speed the task of 
determining the condition of your ex- 
isting equipment — V-belt drives, mo- 
tors, and centrifugal pumps — which 
will be used in reconverted production, 


SUGGESTS PROCEDURE, 
STATES STANDARDS 


Used by foremen, maintenance men, 
and engineers, the Kit is a real time- 


saver... leads efficiently to probable 
1! TRACK DOWN OIL CONDITIONS, AND 1 TAKE THE See trouble spots, helps clear them up. 

















BEAT 90% OF THEM. HOW?P I'VE GOT ASSIGNMENTS. | BATHE . : . 

A NEOPRENE SKIN. I’M SUPER-7 IN GRIMY LIQUIDS, AND Gives bearing tolerances, resistance for- 
OIL-RESISTING. \ DON'T MIND AT ALL. PM mulae, etc., in compact, easily-used form. 

SUPER-7 Olt: PROOF. . - Check List appraisal charts help deter- 


mine present and future condition of 
units inventoried, 


HOW TO GET YOUR KIT 


For your free Reconversion Inventory 
Kit, call your nearest Allis-Chalmers 
distributor or district office, or write 
‘Dept. 139, ALLISCCHALMERS MFc. Co 
Milwaukee 1, Wis. 








OT hte | 


ALLIS-CHALMERS MFG, CO. 
Dept. 139, Milwaukee 1, Wis. 


Please send Reconversion Inventory 
Kit free of charge to: 





Texrope V-belts are available nation-wide through Allis- 
Chalmers Dealers and Sales Offices. It pays to make Allis- 
Chalmers your V-belt drive headquarters. 


Company. 
Address. 








ALLIS-CHALMERS © 


Texrope Super-7 V-Belts result from the cooperative research of two great com- 
panies—Allis-Chalmers and B, F. Goodrich—and are sold exclusively by A-C. 





rrr | 
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Attn. of Mr 


HEAR THE BOSTON SYMPHONY: Every Saturday Evening, American Sedisduantied Co. 
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STEAM PLANTS 


reo BAILEY CONTROLS 
& Get More Steam Per Dollar 


Save on fuel 
Save on maintenance 
Save on power for auxiliaries 


= Deliver Better Power Service 


Reduce forced outages 


Increase unit capacity 
Maintain steam pressure on load swings 
nt Insure adequate process steam 
lication to Your Pla quate p 
Appl! Prevent steam waste 


\f you WO 


tt fm re C4 Insure Safer Operation 


Bailey Engineer. 


plant, . sien Reduce explosion hazard 
wi , 
vs dations. He is in a Free operators to check any sign of 


tw 
re the 3-woY profi trouble 
ent use of cor 


roperly coordi- 


recommen 


help you sec? : 
the intellig Prevent excessive steam temperatures 
d and P 


Prevent water carryover and low water 
nt controls. 


Protect feed pumps at low rates 





BAILEY METER ‘COMPANY ponene 


‘GomBUSTION Liguip LEVEL 
1040 IVANHOE ROAD . . CLEVELAND 10, OHIO FEED WATER * EED PUMPS 


Controls ft ‘Steam Plants TEMPERATURE °F 
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Large illustration shows GARLOCK 150 
Spiral. Inset: GARLOCK 200 — Rings, 
cut to size. Coil form—GARLOCK 125. 


for long Service 


Gar.ock 150 High Pressure Steam Packing is 
tough, strong, dependable—because it is manufactured 
: from start to finish in the Garlock factory in conform- 
ipfe ance with Garlock standards of quality. Each ingredient 
' and each operation are quality controlled throughout. 
Result: a high pressure packing that gives long, economi- 

cal service. For superior performance on piston rods of en- 
gines, pumps, compressors, expansion joints, etc., against 
steam pressures up to 300 Ibs., specify GARLock 150. 


THE GARLOCK PACKING COMPANY, PALMYRA, NEW YORK 
In Canada: The Garlock Packing Company of Canada Limited, Montreal, Que. 
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SERIES 40-A 
... side set stationary or moving 
grates for Anthracite coal. Capac- 
ity 3,300 to 16,700 sq. ft. E.D.R. 
Steam. Electro-Hydraulic Drive. 


SERIES 40-B 
. + +. center set stationary grates, 
ash dump for Bituminous coal. 
Capacity 4,500 to 25,000 sq. ft. 
E.D.R. steam. Electro-Hydraulic 


Drive. 


SERIES 60-A 
... with moving grates for Anthra- 
cite coal. Capacity 15,000 to 
32,000 sq. ft. E.D.R. steam. Elec- 
tro-Hydraulic or Steam Drive 
available. 


SERIES 60-B 
++. Stationary grates for Bitumi- 
nous coal. Capacity 22,000 to 
45,000 sq. ft. E.D.R. steam. Elec- 
tro-Hydraulic or Steam Drive 
available. 


SERIES 70-E 
... Electro-Hydraulic Drive. Sin- 
gle retort with stationary grates, 
300 HP to 550 HP . . . with mov- 
ing grates, 450 HP to 800 HP. 


Steam Ram Drive optional. 
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SERIES 70-E 
... Electro-Hydraulic Drive. Dou- 
ble retort with stationary grates, 
600 HP to 800 HP . . . with mov- 
ing grates, 800 HP to 1000 HP. 


Steam Ram Drive optional. 
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SERIES 70-S 
-.. Steam Ram Drive. Single re- 
tort with stationary grates, 300 
HP to 550 HP .. . with moving 
grates, 450 HP to 800 HP. Elec 
tro-Hydraulic Drive optional. 


220 LER GRA GG RE GR ES Eee Ee 


SERIES 70-S 
.-. Steam Ram Drive. Double re- 
tort with stationary grates, 600 
HP to 800 HP... with moving 
grates, 800 HP to 1000 HP. Elec- 
tro-Hydraulic Drive optional. 
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Not one major trouble after as much as 40,000 houts of service! 

The first of these units was installed in February, 1938; the most recent in February, 
1942. All have demonstrated the satisfactory performance of De Laval boiler-feed pumps 
for high-pressure central station service. ; 

Other important installations, operating at pressures up to 1600 psi and handling 
high temperature feed water, are operating with equal freedom from trouble, due in no 
small measure to the excellent performance of the De Laval automatic balancing device, 
the De Laval large clearance labyrinth wearing rings, and the sturdiness. of De Laval 


solid end head construction. 


SALES OFFICES: ATLANTA * BOSTON + CHAR- 

e ° es : ae we 
—- een eenRs ; . LOTTE * CHICAGO * CLEVELAND * DENVER 
: Pe DETROIT * DULUTH * EOMONTON * GREAT 
ee een : ae i FALLS * HAVANA * HELENA * HOUSTON 
; ; E KANSAS CITY + LOS ANGELES * MONTREAL 
CENTRIFUGAL PUMPS « ‘CEN- 4 , NEW ORLEANS * NEW YORK * PHILADELPHIA 
PITTSBURGH * ROCHESTER * ST. PAUL + SALT 
TRIFUGAL BLOWERS and comM- < : LAKE CITY SAN FRANCIS“O * SEATTLE 
TORONTO * TULSA * VANCOUVER * WASH 


PRESSORS + IMO OIL PUMPS Soahe Sete bE " ‘ INGTON, D.C. + WI .NIPEG 
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Extra Resistance to 


Oxidation and Rust! 


In severe tests, Gargoyle D.T.E. 
Oil 797 has stood up longer than any 
other turbine oil. It is now in service 
in turbines ranging in size from 500 
to 60,000 kw. Periodic inspections 
show freedom from oxidation de- 
posits, and effective rust inhibition. 


Socony-Vacuum Oil Co., Inc. 


What's in this New 
Turbine Oil for you? 


Superior Base Stock 
for Added Protection! 


In Gargoyle D.T.E. Oil 797, these 
extra qualities are added to a base 
stock thatisinitselfan excellent tur- 
bine oil, possessing great resistance 
to oxidation and high lubricating 
value. Theresult,ideal oil for stepped- 
up temperatures and pressures. 


and Affiliates: Magnolia Petroleum Co. - General Petroleum Corp. of Calif. 


TUNE IN “INFORMATION PLEASE”—MONDAY EVENINGS, 9:30 E.S.T.— NBC 


Fad 


Get this Complete 
Lubrication Program for — 
all your machines 


@ Lubrication Study of Your 
Entire Plant 


@ Recommendations to 
Improve Lubrication | 


@ Lubrication Schedules 
and Controls 


@ Skilled Engineering Counsel 


@ Progress Reports of 
Benefits Obtained 


CARCON, 


Lubricants 
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REDLER | 
LOOP-BOOT 
ELEVATOR 





ZZ SINS) MP MAP « 


was the 


A single self-feeding S-A REDLER Elevator provided this 
power plant with a rapid, economical and clean way to 
move coal from hopper cars to overhead bunker. Coal is 
discharged into a track hopper...into the choke feed open- 
ing of a loop-boot REDLER elevator ... elevated up the 
outside wall of the boiler room and discharged through the 
roof into a large bunker. ..flows from the bunker by gravity 
to stoker hoppers. The enclosed casing of the REDLER pro- 
vides thorough protection against weather and eliminates 
possibility of spillage or dust. 





Note the simplicity of this installa- 
tion: A single, compact, self-feeding 
REDLER does the entire handling 
job, with a minimum of supporting 
structures. and building alteration. 
For similar outstanding results on 
your handling problems consult S-A 


engineers. 


REDLER “En Masse” Handling Units 
FIRST—AND FINEST 


Remember that the REDLER is the original 
continuous-flow mass-movement conveyor. 
Often imitated, it has never been equalled. 
S-A engineers, first to develop this highly 
efficient handling method, have kept the 


REDLER in the forefront of “en masse” 

é ; Note how little space the REDLER occupies... how few supporting 
aE iets In - 0 thousands 4 members are needed! Yet this compact unit handles large tonnages 
REDLERS have been placed in service an through a relatively small cross section. This REDLER has been 
are doing outstanding jobs. in continuous faithful operation for over ten years. 


STEPHENS-ADAMSON 


515 RIDGEWAY AVENUE, AURORA, ILLINOIS MFG. CO. LOS ANGELES, CALIF. * BELLEVILLE, ONT. 


y) 
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SARCO TR-40 
REGULATOR 


/ 


BY-PASS 

















STRAINER 


Wreartac if 


COMPRESSOR COOLING 


HOW MANY VALVES 


COULD YOU TURN IN A MINUTE? 


It depends on how fast you can run—for the points at which 
simple temperature control is needed are distributed all over 
your plant. 














Also, requirements for cooling water on engine, compressor 
asieeiei an jackets and condenser, for heat in process work and even 
2 the hot water service for washing and showers, vary by the ARCO BLEND 
A simple cooling control for ° A f Idn’ f h k SARCO BLE ER 
compressors, condensers and Minute. An army of men couldnt run ast enough to keep Seb Dist: Shaan 


stills — saves up to 50% of temperatures in line. process heating and 
the cooling water. ing. {pms 


And the cost of turning valves by hand is tremendous—in 
wasted heat and water—in rejects or delayed production. 
The cost of controlling temperatures with Sarco is low and 
soon forgotten. There is a simple, reliable, inexpensive Sarco 
control for every heating and cooling operation in your plant. 
Ask the nearest Sarco representative or send for the Sarco 
Hook-Up Book. 


REFRIGERATION __AIR COMPRESSOR DIESEL 








es o 
he ak ad 
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Use BsW BOILERS for 
LOW COST STEAM 


ANY CAPACITY - ANY PRESSURE 


ANY TEMPERATURE 
ANY SPACE + ANY FUEL 


Highest standards of performance with respect to 
continuity of service, dependability, over-all oper- 
ating efficiency, and greatest return on investment, 
are assured when any job of supplying steam re- 
quirements is entrusted to B&W Boilers. From the 


wide variety of time-tested, performance-proved — 


B&W boiler designs, you can always be sure of 
getting units having the features necessary to pro- 
vide economical steam generation under any com- 
bination of capacity, pressure, temperature; fuel and 
space requirements encountered in modern boiler 
installations. When you call on B&W for boilers, 
you call on a background of over 60 years’ unsur- 
passed experience in designing, building steam 
generating equipment having a long record of 
highly satisfactory service wherever steam is used. 


STIRLING BOILER 


The Stirling Boiler fully meets the requirements of modern 
operating conditions. It readily responds to sudden and 
heavy demands for steam, and delivers dry steam at 
relatively high ratings when operated with water having 
. ahigh concentration of solids. May be fired with any fuel. 


B&W INTEGRAL-FURNACE BOILER (CLASSES 9, 12, & 15) 
This Integral-Furnace Boiler is available for firing with 
stokers or. with oil, and in sixes ranging from 1353 to 
6506 sq. ft. of heating surface. Having a water-cooled 
furnace of special design, this boiler provides the de- 
pendability sf central-station rotor: with efficient and 
smokeless combustion. 


TYPE H STIRLING BOILER 

A low-head moderate-pressure unit that is widely used 
in small industrial plants, institutions, hotels, office build- 
ings and to meet other similar requirements. Available in 
capacities ranging from 1500 to 30,000 Ib. steam per hr. 
ond for firing with any fuel. The furnace, usually of 
refractory, provides the necessary degree of depend- 
ability. 5 
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The lntegiabFornece Boiler is a completely co-ordinated unit built in wide range of steam 
capacities and for pressures and temperatures required by the most up-to-date and efficient 


- prime movers. It is designed to burn pulverized solid fuels, oi or gos, singly or in com- 
Rineton, tus otting 1 Se ee es fuel obtainable in 

















plants. 


Water-Tube Boilers, for Stationary Power Plents, for 
Marine Service . . . Water-Cooled Furnaces . . . Super- 
heaters . . . Economizers’. . . Air Heaters . . . Pulverized- 
Coal Equipment . . . Chain-Grate Stokers . . . Oil, Gas 
ond Multifuel Burners . . . Seamless and Welded Tubes 
ond Pipe . . . Refractories . . . Process Equipment. 


| CENTRAL-STATION BOILERS 
High-duty boilers for central- 
| station service ore available in 
| several basic designs to meet 
the requirements of individual 
_ stations. The Radiant boiler 
unit illustrated is typical of 
some of the units now operat- 
ing at high rates in utility 


» 

















BABCOCK 
* Whi COX 
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CUT STEAM COSTS 
with BaW 
COMPONENT 
ele ya ay 


Tw various componen’ equipment shown on these 

pages accounts to a large degree for the high standards 

of dependability, availability, efficiency and flexibility ease of pbc 2 es 
which have characterized the performance of B&W economical for small as well as latge boilers. 
Boilers for over 60 years wherever steam is used. - 


Because B&W builds boiler units with all- essential 
components—from fuel-preparation and burning equip- 
ment to breechings and stacks—the company ‘has full 
control over both design and application of complete 
equipment. All component features are thus coordinated 
to assure maximum dependability and economy of oper- 
ation under the service conditions of each specific 
installation. 


Many of the B&W component features shown can be 
applied to modernizing existing boiler plants to step up 
efficiency and reduce steam costs. These are good 
reasons why it pays to see B&W first on any steam gen- | 
erating requirement, 





=—_—_- <eor= 





CHAIN-GRATE STOKERS. Babcock & Wilcox Chain-Grate Stokers. : 
are widely used with free-burning bituminous coal, anthracite, 
lignite, and coke breeze. They can be furnished for natural, ine 
duced, or sgchecet draft, depending upon operating conditions. 
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‘CYCLONE STEAM SEPARATOR. Elimination of 
solids and moisture from steam in boiler drums, 
and promotion of boiler water circulation by 
mechanical means are accomplished with a high 
degree of effectiveness by the Cyclone Steam 
Separator. 


ECONOMIZERS. B&W Economizers effect appreci- 
able savings in fuel and can be built to meet 
the size and pressure requirements of any in- 
stallation. The Return-Bend Economizer shown 
can be easily cleaned, and pressure parts may 
be inspected externally while in service... 


Water-Tube Boilers, for Stationary Power Plants, for 


. » Super- 
heaters . . . Economizers . . . Air Heaters . . . Pulverized- 


: Gas 
and Multifvel Burners . . . Seamless and Wek!'«d Tubes 


Marine Service . . . Water-Cooled Furnaces . 
Coal Equipment . . . Chain-Grate Stokers . . 


os 


WATER-COOLED FURNACE CON- 
STRUCTIONS. B&W Water-Cooled 
Furnace Constructions are exten- 
sively applied for partial or com- 
plete water cooling of furnaces 
of all sizes, shapes, and forms, 
and with all fuels and combus- 
tion methods. Studded-tube type 
of construction is shown. 


AIR HEATERS. B&W Tubular Air 
Heaters are inherently tight and 
efficient, and are easy to keep 
clean. Available in muliti-pass gas 
flow type, as shown, or longi- 
tudinal gas-flow type, and in sizes 
to meet the requirements of any 


boiler installation. 


Oil BURNERS. B&W Oil Burners effect rapid and 


complete combustion at all rates of fuel feed, 
using mechanical, steam, or steam-mechanical 
atomizers, depending on the oil and operating 
conditions. Available in a range of heat liberat- 





SECONDARY-AIR INLET ADJUSTABLE 


F  SECONDARY-AIR VANES 
LOUVRE DAMBERS -# 


PULVERIZED-COAL INLET |! 


Set 
OL INLET . % 
S > 
oe pines 


B&W OIL ATOMIZER 


OBSERVATION AND 
LIGHTING: DOOR 


vy 
ACCESS DOOR GAS INLET 


MULTIFUEL CIRCULAR BURNER. Pulverized solid 
fuels, oil, and gas are burned singly or in any 
combination with this burner. It provides a 
single means of efficiently burning a wide range 
of fuels, permitting advantage to be taken of 
variations in the availability and market prices 


i 


SUPERHEATERS. B&W Superheaters are properly 
designed and fabricated, with respect to 
steam and gas flow, to function efficiently with: 
boilers designed and built by B&W. Availakle 
in both draicing and non-draining types 





BABCOCK 


and Pipe . . . Refractories . . . Process Equipment. 


4 WILCOX 


THE ®ABCOcK 
laa STREET 


WICOx co 
. “EW YORK 6.0.) 7 


“G35F 
ii ie 
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HAGAN CORPORATION, HAGAN BUILDING, PITTSBURGH 30, PA. 





but the Hagan Contro! knew better 





If HAPPENS RIGHT ALONG in a Pennsylvania steel plant, where Hagan 
Automatic Combustion Control is used on soaking pits. 

Large amounts of fuel are needed to bring the cold ingots up to tem- 
perature. After they have been heated, a very small percentage of the 
maximum amount holds the pit temperature at the correct level. When 
fuel demand drops down around 8%, the flow meter registers zero— 
but hour in and hour out Hagan Control continues to supply the right 
amount of fuel to maintain the right temperature. 

Only one thing makes this possible—the Hagan principle that con- 
trolling and-recording are separate functions. 

The operation of the Hagan Automatic Combustion Control System 
is dependent on the functioning of ‘a number of coordinated regulating 
machines, each designed for its specific job as a regulator. Its efficiency 
has not been impaired by attempting to make it serve the dual purpose 
of controlling and recording. 

snane Every secondary recording instrument on the panel can be inaccu- 
HALL rate or out of service without the slightest effect on the functioning 
BUROMIN of Hagan Control. 


CALGON -.. 
Write for full information. 


blitemilic COMBUSTION CONTROL 
The pienter¢.. and ste the leader ~ 





ASBESTOS IN ACTION 
WITHSTOOD BOTH 


HURRICANE 





is 
Navy Bimp HAPFt3g feet 


nis } 6 
striking ac et “a Whe oan thes must mpem 
iE. * { ; TES. 
Teo Cape wide weigh wo MINU! an 
tig dh of the Hane 
the entire - Js must 


gant ports and close 


” y are 


BETTER THAN we had anticipated 
...the outstanding performance of K&M 
“Century” APAC used as sheathing on the 
hangar doors of the Richmond, Fla., Naval Air 
Station. While the hangars themselves were 
completely destroyed by the fire and hurricane 
of September 16th, the doors remain intact. On- 
the-scene estimates indicate that only 5% of 
the APAC sheets were damaged . . . necessitat- 
ing repairs of a very minor nature, considering 
the magnitude of the disaster. LET THIS wre He 

OUTSTANDING BUILDING MA'TERIAL This advertisement originally 
GO TO WOrwK FOR YOU. appecred in April 1945 


KEASBEY & MATTISON 
COMPANY - AMBLER - PENNSYLVANIA 
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MOL or MOLA METERS 


with flow ranges 


rrom 2O to 1 
ro 28% to I 
orto 40 tol 


Two typical examples of the ease and economy of 
increasing the maximum capacity of flow lines with 


the use of Simplex MOL and MOLA wide-range 


meters are given below: 


1. A change in operating heads enabled a large 
municipal water department to increase the 
total capacity of one of their pumps from a 
maximum ef 60 million gallons per day to 
72 million gallons per day by replacing the 
existing Simplex MO Meter with a Simplex 
MOL Meter. No change in the Venturi Tube, 
Pump Impeller, or motor was required, and 


operating costs showed a marked decrease. 


By substituting an MOLA Meter for an MO 
Meter, increascd requirements were met 
without any change in the Venturi tube, per- 
mitting an increase of from 13 million gal- 


lons per day to 21 million gallons per day. 


SIMPLEX VALVE 





Simplex MOL and MOLA meters are designed to 
function over extremely wide flow ranges—and the 
accuracy of measurement and totalization is main- 
tained at both maximum and minimum ends of 


the range. 


Look into the advantages and economies of mak- 
ing use of Simplex instruments for performing the 
extraordinary as well zs the conventional metering 
operation. 

Write today; our 
recommendations 


are made without 
obligation. 


& METER COMPANY 


“783 UPLAND STREET, PHILADELPHIA 42, PA. 
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IT’S WORTHINGTON... 
































































































































és Extraction Turbine. 4] Condenser. ; ee Deaerator. 
& Generator & Exciter. @ Condensate Pump. Boiler Feed Pump. 
© Switchgear. e Stgam Jet Air Ejector. © Mechanical Drive Turbines. 


e 

18 Major Items of E quip ment The flow sheet, ———. @ typical steam 
power plant of approximately 7500 kw. capacity, sug- 
for Steam Power P l ants Are gests thé various items of equipment available under 

; 4 the Worthington trade-mark. 
Pro ducts of Worth ington If you have known of Worthington through ex- 
perience with any one of their products, you will be 
When planning equipment for steam power plants, the interested to learn about other types manufactured by 
name Worthington becomes a logical consideration, because the same company. Worthington engineers specializ- 
the Worthington line is the most complete . . . backed by en- ing in equipment for steam power stations are avail- 
gineering staffs that have been responsible for many of the able in all parts of the world. Send the coupon today 
important advancements in the handling of steam and water for information that may serve as the first step in ex- 
in power plants. periencing why there’s more worth in Worthington. 
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H. P. Steam 





to Plant 
L.P. Steam _ 





to Plant 
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Circ. Water 
to Spray Pond ~~ 























Circ. Water 





from Spray Pond 














Comp. Air 
to Plant 























Treated Water 





to Plant 


© Compressor with Synchronous Motor. ® General Service Pump. ‘1 6) Atmospheric Relief Valve. 
®@ Circulating Water Pump. ® lon Exchange Softeners. ® Meters. 


® Deep Well Pump © Fuel Oil Pumps. 118) Air Conditioning ana 
Refrigeration Equipment. 


WORTHINGTON PUMP & MACHINERY CORPORATION 
Harrison, N. J. 
Please send me, without obligation, literature on items 
checked below. 


O® O©@OOOOOO 
OO COCOGO® 


= Sian =| 
Fe h 


ADDRESS 
() Check here to have a Worthington representative 
call. 


SOR ran eaten eee 
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An Extended-Surface Heat Exchanger 


Reconversion to peace is under way, and this new ALCO standardized product is a head 
start to conversion for industrial oil-burner installations. 


The heavier-grade and less-expensive oils require preheating for proper atomization and 


efficient combustion. 


Now offered for IMMEDIATE SHIPMENT FROM STOCK, this Alco Fuel Oil Heater offers these 


important features: 


/ e HIGH HEAT TRANSFER DUE TO: 


Superior baffle design and arrangement. 


2. SIMPLICITY OF DESIGN: 


Asingle U tube expanded into removable cover plate. 


3. EASY TO CLEAN: 


Baffle assembly easily separable from heat-transfer 
element. 


4, STANDARD SIZES AND LENGTHS: 


Six sizes of standard units provided. High- 
efficiency heat exchangers of any 
capacity can be built up from 

these standard ALCO 

“X-Fin” units. 


HUNDREDS USED DURING THE WAR, in a wide range 
of applications besides fuel-oil heating. Here area 
few of many suitable applications: 


1. Pre-heaters for oil refineries, natural-gasoline 
plants, chemical plants. 2. Residuum exchangers. 
3. Solvent plants. 4. Gas and air heaters. 5. Heaters 
for caustics, acids, alcohols and other chemicals. 
6. Kerosene and gasoline heaters; propane vapor- 
izers and superheaters. 7. Lube-oil coolers. 8.Quench- 
oil coolers, 9. Duo-Sol coolers. 10. Coolers for alky- 
lation plants. 11. Gasoline and kerosene coolers. 
12. Coolers for absorption processes, 13. Gas and air 
coolers, 14. Compressed-air aftercoolers. 





OTHER ALCO PRODUCTS: 


Oil-Tank Suction Heaters - Feed-Water Heaters 
Evaporators - Reboilers 
Air-Cooled Heat Exchangers - Lube-Oil Coolers 
Jacket Water Coolers - Vapor Heat Exchangers 
Vapor Condensers - Waste-Heat Boilers 
Prefabricated Piping - Electric- Welded Steel Pipe 
Pressure Vessels - Pipe-Line Filters 


Weldments 


Write for 
New Bulletin 


A copy of the new ALCO Bul- 
letin, No. 1036, describing and 
illustrating this new line of 
ALCO products will be sent 
you promptly, on request. 
Write for it today. 



































.. American Locomotive Company 
Alco Products Division (g ) 
30 Church Street, New York 8, N. Y. 


Please send me your new bulletin #1036, about the 
Alco Fuel Oil Heater. 


American Locomotive 


Company.. 


ALCO PRODUCTS DIVISION 
30 Church Street, NewYork 8, N.Y. ¢ Dunkirk, N.Y. 


Street 


City and State............... ceacinterantacetes hiesapeccorin guccieiiamanaaa ee 





x 
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to make the leg System 
of water treatment an even 


G We service to industry 


Not content with the world’s finest and most modern 
water treatment laboratories . .. Nalco is now enlarging 
its research and laboratory facilities to make the Nalco 
organization even further advanced in the science of 
water treatment. 

New technological and manufacturing processes spring- 
ing up in this postwar era are bringing with them new 
problems in water treatment... Nalco will be ready to 








help you solve these problems! 

- Keeping well ahead of your water treatment problems 
has always been an aim of the Nalco organization. Our 
trained engineers and chemists and our entire research 
and laboratory facilities are at your disposal. Just ask for 
a Nalco survey ... we will do the rgt. 


NATIONAL ALUMINATE 
6224 West 66th Place « Chicago 38, Illi 


Canadian inquiries should be address —The System of Scientific Water Treatment for all Indust 
to Aluminate Chemical Ltd., 555 , nite aia ‘a 
Gastern.Ave., Goronto, Ont. 
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BOILER PLANT 


Spreader Stokers—Bulletin No, 78 de- 

1 scribes the Fry-Feeder multiple spreader 
type stoker under the theme “burns coal like 
oll.” The principle of the multiple spreader 
stoker is included with detailed illustrations 
and installation data. American Coal Burner 


Co. 

Electric-Welded Steel Boilers—Bulletin 

S-67 describes the 3-pass gas travel, 
large combustion chamber, low water line 
and other features of the Brownell electric- 
welded heating boilers. Ratings up to 220 
hp.—hand, stoker, oil or gas fired. The 
Brownell Co. 

sefractories and Heat Insulations - 

New catalog describes R & L plastic 
insulation, insulating block, inside duct lin- 
ing, refractory cement, plastic fire brick 
and similar materials. Contains installation 
photos, specifications, helpful engineering 
tables. Refractory & Insulation Corp. 

Fuel Oil Heater—High test transfer, 

simplicity of design, easy cleaning and 

ures of the Alco fuel oi] h-” 

described in new Bulletin 1036. Unit may 
also be used as pre-heater for chemical 
plants, gas and air heaters, compressed air 
after coolers, etc. American Locomotive Co. 

Coal Hopper Vibrators—Catalog folder 

No. 1-44 furnished information on elec- 
trie vibrators for bins, hoppers and chutes 
assuring free flowing coal. Syntron Co, 

i Boiler Installations—New pictorial bul- 

letin shows typical installations of 
Union Boilers in paper mill, oil refinery. 
steel foundry, hospital, municipal light plant 
and other industries. Specifications and 
boiler design are given for each job. Union 
Iron Works. 

Underfeed Stokers— The unit type 

electro-hydraulic drive and other fea- 
tures which help assure even fuel distribu- 
tion and perfect combustion in Flynn & 
Emrich underfeed stokers are described in 
Rulletin 1105. Flynn & Emrich. 


8 Integral Furnace Boiler—Bulletin G- 
17A gives data on integral furnace 
boiler, either stoker firing or oil burning. 
Can be converted to burn whichever is the 
eo economical fuel. The Rabcock & Wil- 
cox oO. 


ELECTRICAL 


9 Electrical Insulating Materials Manual 
—Handy 32 pg. file-size manual pro- 
vides engineers and designers with concise, 
authoritative data on various types of elec- 
trical insulating materials. Headings in- 
clude: Theory and behavior of dielectrics, 
mica and mica plate, varnishes, inorganic 
insulations, properties of insulating mate- 
trials, William Brand & Co. 
] Motors and Generators—New 8 peg. 
bulletin describes operating features 
and performance of Burke a-c synchronous 
motors 1 to 1500 hp., synchronous gener- 
ators 1 to 1000 hp; also d-c motors and gen- 
erators, induction motors, terminal blocks. 
Burke Electric Co. 


11 Electrical Equipment For Food Plants 
—Motor and controls, Electric heating 
units, Laboratory products, Load-center dis- 
tributing systems, Transformers, Wiring, Air 
conditioning and Refrigeration equipment 
and other units for food plants are described 
in Bulletin GEA-4322. Contains useful charts 
and diagrams, General Electric Co. 
| Switchboards and Switchgear—De- 

scribed in new 170 pg. catalog is com- 
plete Hine of Pelham switchboards, panel- 
boards, switchgear, fuses, lugs and other 
1ccessories. Contains wiring diagrams, mo- 
tor circuit data, properties of conductors 
and other handbook data for electrical men. 
Pelham Electric Mfg. Corp. 
$3 Power-Cireuit Transformers—Bulletin 
' 2 421 tells how power circuit transform- 
ers eliminate need for separate complete 
‘leh and low voltage circuits, Dry type— 
easily mounted on walls or directly on ma- 
hines, Jefferson Electric Company. 

Sealed Power Motors — Bulletin just 
, issued by the Crocker-Wheeler Division 
‘f Joshua Hendy Iron Works describes its 
Sealed Power motor. This unit was devel- 
oped for use in dusty locations, in places 
where there is excessive moisture, and for 
ull applications where the conventional a-c 
‘otally-enelosed, fan-cooled motor has been 
used In the past. [It is available in sizes 
from 2 to 16 hp. 


15 Motor Conversion Kit—Free Reconver- 
sion Kit ‘covers all makes of electric 
motors, centrifugal pumps and v-belt drives; 
gives practical tips on locating trouble, 
weeding out wartime makeshifts, matching 
the right unit to eaeh job. Allis-Chalmers 
Mfg. Co. 
1 4 Comics Tell Story of, Electricity—A 20 
pg. full-color comic book explaining 
how electricity is generated and distributed 
has been released by the Allis-Chalmers 
Mfg. Co. Entitled ‘“Jim’s Adventure,” the 
book uses everyday experiences to tell the 
complex story of electricity. A small boy 
and his uncle visit a steam generating plant. 
follow the electric power lines from the 
station back to the boy’s home. A two-page 
drawing outlines the basic steps in steam 
and electrical generation and power dis- 
tribution, from boiler to light switch. Back 
cover has a brief glossary of common elec- 
trical terms. 
17 Formulas Fer Electrical Engineers— 
An 8 pg. folder “Conversion Factors 
and Formulas for Electrical Engineers’ has 
just been published by the I-T-E Circuit 
Breaker Co. Contains over 600 conversion 
factors commonly used by electrical engi- 
neers as well as definitions of basic elec- 
trical units, prefixes, mensuration and tem- 
perature conversion factors. The lists are 
arranged for use in a loose-leaf binder or 
for desk or wall mounting. Factor tables 
have been lacquered to add durability. 


FANS, PUMPS, COMPRESSORS 


18 Two Stage Centrifugal Pump—New 
Bulletin 381 gives specifications and 
performance data on American-Marsh two 
stage single suction centrifugal pumps for 
boiler feed and general service, Large sec- 
tional drawing shows 12 important features. 
American-Marsh Pumps, Inc. 
19 Vertical Turbine Pumps—tTypical ap- 
plications of Worthington vertical tur- 
bine pumps, plus construction details, are 
covered in new Bulletin H-450-B33. Pumps 
are widely used in bored wells, tanks, reser- 
voirs, mine dewatering, oil transfer, etc. 
Worthington Pump and Machinery Corp. 
20 High Efficiency Compressor—Bulletin 
728 tells about simplate valves, liberal 
water jackers, one-piece crosshead and 
other features of CP Type T air compres- 
sors in single-stage design for pressures up 
to 150 Ib.; multi-stage units up to 5000 Ib. 
Chicago Pneumatic Tool Co. 
2 How to Solve Pumping Problems— 
Bulletin 11-33 with that title, 32-pe2. 
discusses the job of pumping hot and heavy 
liquids and other pumping problems; also 
tells about Roper rotary pumps in capaci- 
ties 1 to 300 gpm, pressures up to 1000 Ibs. 
Geo. D. Roper Corp. 
y Steam-Jet Air Ejecturs—New 12-pg. 
reprint of magazine articles tells how 
steam-jet air ejectors work and how they 
can be used as trouble forecasters for your 
power plant. Contaips useful charts and dia- 
grams. Worthington Pump and Machinery 
Corp. ; 
23 Pump Engineering Problems*—New 
416-pg. handbook has factual data on 
installation and maintenance of pumps. A 
valuable reference for plant managers, en- 
gineers, executives, maintenance men. Econ- 
omy Pumps, Inc., Hamilton, Ohio. 


2 Know-How Book for Pump Users*— 

Cameron Pump Operators Book was 
prepared to help operating men take better 
ears of their centrifugal pumps and help 
solve their everyday pump problems, All ten 
chapters are packed with useful data: 
pocket size; durable fabricoid covering. In- 
gersoll-Rand Co., 11 Broadway, New York 4. 
) ae A 


*These booklets sent free only in response 
to requests on business letterheads mailed 
directly to manufacturer, 


INSTRUMENTS AND CONTROLS 


25 Diesel Engine Governing — Bulletin 

01012 explajns with non-technical text 
and diagrams the basic principles of Diesel 
engine speed governing. Bulletin 01011 gives 
a glossary of governor terms, Both bulletins 
will prove helpful to operating engineers. 
Woodward Governor Co. 


26 Feedwater Regulaters—Bailey Meter 
Co.. 8-pg. bulletin No. 83-C, entitled 
“Bailey Thermo-Hydraulic Feedwated Reg- 
ulators,”” describes improved designs of 
thermo-hydraulic generators and bellows- 
operated feedwater regulator valves, suit- 
able for feed lines ranging in size from % 
to 6 in. 





27 Aut tie Controls—Catalog 600 de- 
scribes automatic controls for regulat- 
ing electrically operated equipment in ac- 
cordance with changes in temperature, pres- 
sure, vacuum, fluid level or mechanical 
movement, Mercoid Corp. 


2 Insulation Tester—The new U. 8. 

made “Megger” insulation tester, in 
plastic molded case, and said to have the 
same ruggedness and accuracy common to 
all “Megger” instruments, is described in 
new Bulletin 1735-PE. James G. Biddle Co. 


29 Handbook on Regulators—Catalog 70 

contains eight sections of useful engi- 
neering data on reducing valves, tempera- 
ture regulators, pump governors and sirens. 
Foster Engineering Co. 


Mechanical Flow Meter—Bulletin 318B 

tells about the Builders Flowatch re- 
cording and totalizing meter for liquids, 
steam, air and gas. Diagrams show recom- 
mended meter hookups under various plant 
flow conditions, Builders-Providence, Inc. 


31 Centrifugal Control Engine Governor 
—New 4-pg. catalog has just been re- 
leased by the Monarch Governor Co., com- 
pletely describes a new model of governor 
for internal combustion engines that is cen- 
trifugally controlled; includes installation 
instructions and parts list and prices. This 
company now can provide either vacuum or 
centrifugal type of engine control. 


MAINTENANCE MATERIALS 


32 Packing Guide—Catalog 40 is a valu- 
able packing guide of information on 
packings for all services, Clearly illustrates 
and describes various packings of this 
company; suggests varied packing styles 
from which to choose a substitute packing. 
Also provides engineering data and other 
informative charts. The Belmont Packing 
& Rubber Co. 


Coupon must be filled in completely to secure literature you re- 
quest. Pasting coupon on penny postcard saves time and money. 





Rust-Preventive Oils—Well illustrated, 
33 40-pg. booklet tells where and how to 
use Shell rust-preventive oils to lubricate 
machinery wherever moisture is a factor. 
Protective coatings range from thin trans- 
parent oil films to heavy, abrasion-resistant 
surfaces. Shell Oil Co. 

Oakite-Vapor Cleaning Unit—Bulletin 
34 describes Oakite-Vapor unit, with oil- 
fired enclosed steam generator that delivers 
vaporized cleaning solutions under pressures 
up to 200 lbs, for speedier removal of grease, 
grit, paint and other deposits, Unit can be 
made portable; also fitted with two steam 
guns. Oakite Products Co. 

Waterproofing and Leak Sealing Com- 
35 pound—Booklet describes compound 
that seals leaks against water pressure— 
waterproofs walls—seals concrete water 
tanks or vats. Comes in liquid form and, 
when added to concrete mortar, sets up 
quickly—protects against dampness and un- 
derground seepage. Flexrock Co. 
36 Floor Maintenance Problems—lIllus- 

trated folder pictures 15 different 
problems relating to the maintenance of 
floors and driveways in industrial plants; 
suggests a specific type of Stonhard for tak- 
ing care of the ruts, cracks and leaks, Ston- 
hard Co. 
37 Industrial Lubrication Chart — New 

chart on Modern Industrial Lubrica- 
tion contains helpful ideas on lubricating 
139 different types of power and production 
equipment, Should be useful to operating 
and maintenance men, Adam Cook’s Sons, 
Inc. 


MECHANICAL TRANSMISSION 


38 Variable Speed Control—Here’s a 
small book about a big subject—Var- 
iable Speed Control for production machines. 
Reading time is only 12 minutes. Slipped 
into your pocket and read on the street car. 
bus or train, or between conferences, it will 
give you a quick explanation of the volume- 
increasing, quality-improving and money- 
saving advantages of a machine that will 
operate at exactly the right speed for every 
changing condition, or job. Reeves Pulley 
Co. 
3 V-Belt Data Book—How Veelos link 
construction provides quick, easy ten- 
sion adjustment and other advantages in 
V-belt drives is illustrated in 8-pg, bulletin. 
Contains sample calculation for engineer- 
ing a Veelos drive and other useful V-belt 
information, Manheim Mfg. Belting Co. 
40 Endless Rubber Belts—Featured by an 
illustrated step-by-step description of 
making rubber belts endless by the Plylock 
method, The B. F. Goodrich Co., has issued 
a new catalog section of its Plylock Belt 
Joint. Ends of the plies are interlocked and 
sunk beneath the surface of the belt by the 
removal of a short section of the fabric in 
the second ply, and the resulting depression 
filled with a reinforced rubber cushion. Then 
the joint is permanently vulcanized with 
belt thickness remaining uniform thraugh- 


out. 
41 Speed Reducer—4-pg. folder on Bowes 

Drive, an electric device for speed re- 
duction between modern high-speed prime 
movers and drive shafts, contains photo- 
graphs of unit and its component parts, to- 
gether with description of operation and 
other data, Elliott Co. 


PIPING, VALVES, FITTINGS 


42 Slip Type Expansion Joints—Applica- 
tions, features and specifications of 
Howard slip type expansion joints are cov- 
ered in new 8-pg. Bulletin XJ-300. Closed 
guide shell prevents dirt collecting on slid- 
ing sleeve. Howard Iron Works, 
43 Air Separator—Bulletin S-13, 4 pages, 
describes the combination air separ- 
ator and trap for users of compressed air 
tools and operations. Discusses need for 
clean dry air for the protection of pneu- 
matic equipment. The Swartwout Co. 
4 4 Valve Repair Record Sheets—Handy 
file-size folder contains separate re- 
pair and replacement record sheets for gate 
valves, check valves, globe angle and Y 
valves, Helps you determine if abnormal 
service loads have worn valves beyond the 
point where they can be_ reconditioned: 
shows how to keep valves working at top 
efficiency. Jenkins Bros. 
4 Selection of Safety and Relief Valves 
—A complete line of safety and re- 
lief valves is described in the new catalog 
No, 45, just issued by the Farris Engineer- 
ing Co, A “ready-reference pictorial index 
chart” shows line drawings of all the basic 
Farris valve types. With this chart a valve 
user can pick out the valve he needs with- 
out having to thumb through a whole cata- 
log. Directly oppesite the pictorial index 


chart is a detailed index showing what the . 


valve can be used for and where to find its 
specifications in the catalog. 


34 


4 Forged Steel Unions—List prices, di- 
6 mensions and applications of mark 
forged steel unions are given in new bulletin. 
These unions will stand severe wrench 
abuse; have the extra strength that guards 
against stretching and distortion when be- 
ing made up and taken down. Clayton Mark 


& Co. 

47 Handbook on Welding  Fittings— 
Tables for figuring allowable working 

pressures for Tube-Turn welding fittings in 

power, oil, district heating, gas and air, re- 

frigeration piping are given in useful 18-pg. 


handbook. Tube Turns, Inc. 
48 Quick Operating WValves—Describing 
latest developments in level-operated 
gate valves, a new 16-pg. bulletin, issued by 
Everlasting Valve Co., shows industrial and 
process line applications for which these 
valves are particularly advantageous, Fea- 
tures of these Everlasting valves include 
quick action, straight-through flow, leak- 
tight seal and self-grinding of fhe sealing 
surfaces, 


49 Valve Chart Tells How to Renew Vital 
Parts—A new Valve Renewable Parts 
Chart has just been published by the Read- 
ing-Pratt & Cady Division of the American 
Chain & Cable Co., Inc, It gives pictures 
and data on Brass and Iron valves with 
vital parts that can be renewed, tells how to 
renew and replace worn-out parts; offers in 
one-two-three order the facts that should 
be remembered when ordering new parts. 
Chart is 22 in. high by 28 in. wide and is 
printed in two colors. (red and black). ~ 

¥ 

Condenser Tube Protectors—A new 

bulletin which describes the John 
Crane Condenser Tube Protector has just 
been issued by Crane Packing Co. These 
condenser tube protectors were developed 
because most tube failures due to thinning 
and erosion occur at the inlet ends of the 
tubes, The tube protestor is made of a spe- 
cial plastic material, is highly resistant to 
abrasion, and armors the mouth and en- 
trance section of the tube itself. Bulletin is 
illustrated with typical installations and 
sectional views. 


PRIME MOVERS 


51 Gasoline and Gas Engines—Pictorial 

Bulletin No. 317 shows applications of 
Buffalo gasoline and gas engines in sewage 
and water works; for fire protection and 
flood control; industrial lighting and other 
plants. Buffalo Gasoline Motor Co. 


52 Steam Turbine Lubrication—Bulletin 

describes development and application 
of Gulfcrest Oil WCR, a non-foaming lubri- 
bating oil for steam turbines that also has 
an amazing resistance to oxidation and cor- 
rosion. Gulf Oil Corp. 


Diesel Engine Jobs—Bulletin gives di- 

mensions and ratings of Sterling Die- 
sel, gasoline and gas engines; shows typical 
installations in oil well, pumping station. 
airports, bridge lift and other fields, Power 
range 75 to 1800 bhp. Sterling Engine Co. 
54 Steam Engines—Data book describes 

operating features of Troy-Engberg 
steam engines for driving power plant and 
processing equipment. Troy Engine & Ma- 


chine Co. 
55 Reports on Diesel Engine Life—Re- 
ports that spotlight the long working 
life of Diesel engines in terms of owner ex- 
perience are dramatically presented in Cat- 
erpillar Tractor Co.’s new booklet, Long 
Life-Expectancy. The 16-pg. color publica- 
tion provides, with word-and-picture stories, 
a cross-section of owners’ engine experiences 
recorded under the conditions of everyday 
work in oil drilling, lumber, laundry, dairy, 
lighting plant and other industries. 


WELDING AND METALLIZING 


56 Welding Electrode Application Chart 


—‘Ampco-Trode Industrial Applica- 
tion Chart” is a 10-pg. bulletin, just issued 
by Ampco Metal, Inc., listing industries in 
which Ampco-Trode coated aluminum 
bronze electrodes have been used, types of 
proven applications in these fields, and rec- 
ommended grade of bronze weldrod for 
each, It is based on our histories and gives 
the reader quick information regarding the 
recommended grade of welding electrode to 
be used in an application in some particular 
field. 


57 Metallizing Gun—Attractively illus- 
trated bulletin describes the Metco 
Type Y metallizing gun. Features include 
uniform density of coating, ease of opera- 
tion, low cost operation and maintenance. 
Has chart on spraying speeds and costs. 
Metallizing Engineering Co. 
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Arc Welding Accessories Catalog—Air 
58 Reduction has published an up-to-date 
price list and catalog of welding accessories. 
Equipment covered includes: electrode hold- 
ers, graphite electrodes, welding cable, cable 
connectors, cable lugs, welding helmets, Sec- 
tion on Airco Heliwelding equipment de- 
scribes this better method on welding mag- 
nesium. 


Are Welding Electrode Guide—‘‘Arc 
5 Welding Electrodes” is a handy 32-pg. 
guide in the selection of the right electrodes 
for a specific job; also describes the ap- 
proved welding procedure for each applica- 
tion. Electrodes are recommended for use 
on mild steel, alloy steels, low alloy high 
tensile steels and stainless steels. Other sec- 
tions are devoted to electrodes for aluminum 
bronze, aluminum and manganese bronze, 
Wilson Welder & Wetals Co, . 

Guide to Everyday Welding—New 8- 

pg. booklet titled “Guide to Everyday 
Welding” is offered as a guide in the selec- 
tion of the proper type of electrode or gas 
welding wire to use for welding various 
types of materials, structure and equipment. 
Information is arranged in easy-to-find tab- 
ular form, indexed by industries, listin’ 
types of jobs and equipment on which weld- 
ing is used, showing character of welds &nd 
types of electrodes or gas welding rods for 
each application. Condensed chart shows 
physical properties, current recommenda- 
tions and analysis of weld metal deposit for 
stainless steel, carbon steel, shielded arc and 
bare and sub-coated electrodes and gas 
welding wires. Page Steel & Wire Division, 
‘American Chain & Cable Company, Inc. 


MISCELLANEOUS 


61 Stainless Steel Data Sheets—Technical 

Bulletin No. 33 gives well-organized 
and useful information on Timken stainless 
steels for applications requiring corrosion 
and heat resistance. Many tables and 
charts on tensile properties, creep strength, 
temper embrittlement, etc, Steel and Tube 
Div., The Timken Roller Bearing Co. 


62 Open Steel Flooring and Treads—At- 

tractively. illustrated 16-pg. booklet 
tells Bc moni Bates open steel flooring and 
treads for power and industrial plants. Ex- 
tra load-carryifig ability, safety, light and 
ventilation are among advantages of this 
fillet-welded cross bar construction. Booklet 
offers many tables and diagrams on flooring. 
Walter Bates Co., Inc. 


63 Engineer’ng Services—Booklet outlines 
the complete engineering service of- 
fered in plant design and construction; in- 
stallation ard alteration of process equip- 
ment; surveys for reducing preduction costs; 
plant “appraisals; utilization of by-products, 
ete. Foster D. Snell, Inc. 
6 Masonry Construction Manual—Bulle- 
tin 810 ‘“Corrosion-Resistant Masonry 
Material and Construction Manual’’ is full of 
helpful facts and suggestions relating to 
materials and methods of building tanks, 
towers, sumps, floors and other masonry. A 
practical reference for plant owners and 
mainterance men, U. S, Stoneware Co. 
65 Corrosion-Resistant Water Heaters— 
Well illustrated bulletin shows con- 
struction detail§ and typical installations of 
corrosion-r<csistant nickel-clad storage water 
heaters and tanks, Capacities range from 
380 to 2452 gal. Alberger Heater Co. 
6 Grab Bucket Cranes—A new 28-pg. 
book, describing P&H Grab Bucket 
Cranes, Has been issued by the Harnisch- 
feger Corp. Construction details are given, 
and various industrial applications are il- 
lustrated, Particularly suited for handling 
solid fuels and all types of bulk materials, 
these cranes are widely used in power 
plants, 


67 Temperature Exchanger—Bulletin No. 

21 describes the new Bird-White tem- 
perature exchanger based on the principle 
of heat transfer for air and gas lines and 
offering as a byproduct, external heating 
applications and positive purification by cen- 
trifugal action. When used as an aftercooler, 
the unit is installed at complessor discharge. 
Bird-White Co. 


6 Guidebook for Industrial Designers— 

A new 12-pg. booklet on rubber and 
synthetic products created to suggest appli- 
cation of these products to industrial de- 
signers has just been published by The B. 
F. Goodrich Co. Physical and chemical prop- 
erties of Koroseal are outlined in detail, as 
well as a large number of uses, also de- 
scribed are: Vibro-Insulators, devices of rub- 
ber and metal which reduce vibrations of 
machinery and the buildings in which they 
are situated; rubber lined equipment, includ- 
ing tanks and tank cars for handling corro- 
sive acids or algalies, as well as valves, 
pipes and fittings which serve the same pur- 
pose; water-lubricated Cutless rubber bear- 
ings; FHP and Multi-V belts, adhesives, 
sponge, hard and sheet rubber. 
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STEAM GENERATING UNITS” 





ERE are three stoker designs — each developed to 


meet a different combination of requirements — 

which have demonstrated through dctual survey, 
their complete suitability for 90% of all installations 
covered by C-E contracts of recent years. 

These three simplify the problem of stoker selection 
to one of merely determining which type is the answer 
to your conditions of steam load, boiler design, and 
available fuels. With that done, you can be sure of re- 
liable performance, durability, and low maintenance 
by entrusting your requirements to Combustion En- 
gineering. For embodied in each of these three designs 


are all the “know how” and experience gained from the 


installation of nearly 19,000 stokers of every type, 
above residence size, to serve more than 5,000,000 
rated boiler horse power. 

Comprehensive as these three types are, the C-E 
line includes other designs which round out the most 
complete line of stokers offered by anybody anywhere. 
So if your installation falls outside the 90% and within 
the remaining 10%, you will certainly find the answer 
to your needs among modern C-E designs of Multiple 
Retort, Traveling Grate, and Chain Grate Stokers. 

It is none too soon to plan your new installation or 
to modernize your present plant. A C-E engineer will 


be glad to discuss your problem with you. A-829A 


COMBUSTION & ENGINEERING 


200 MADISON AVENUE 


NEW YORK 16, N. 7. 


C-E PRODUCTS INCLUDE ALL TYPES OF BOILERS, FURNACES, PULVERIZED FUEL SYSTEMS AND STOKERS; ALSO SUPERHEATERS, ECONOMIZERS AND AIR HEATERS 
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SPREADER — Overfeed 


Approximate Application Range — 150 
boiler hp to largest units suitable for stoker 
firing. A simple, rugged stoker designed to 
burn a wider variety of fuels than any other 
type of mechanical firing. Hopper, feeding 
and distributing mechanism, variable-speed 
drive and motor are combined in a compact 
unit. Rotating spreader blades feed coal into 
the furnace in crisscrossing streams which 
assure uniform distribution. Fines are burned 
in suspension and the rest of the coal is 
burned on a grate — stationary or dumping 
type. Grate surface is zoned for regulating air 
admission and to facilitate cleaning. 


TYPE E— Underfeed 


Approximate Application Range — 150 to 
600 boiler hp. A single-retort, underfeed 
stoker designed to burn a wide variety of 
bituminous coals. Ram feed is supplemented 
by a reciprocating sliding bottom. Grate sur- 
face consists of hollow, air-cooled grate bars, 
alternately fixed and moving, to condition 
the fuel bed and assure its steady movement 
toward the dump trays. Air supply under 
zoned control with provision for introducing 
air over the fire. Steam or hydraulic drive. 





SKELLY — Underfeed 


Approximate Application Range — 20 to 200 
boiler hp. A compact, self-contained unit 
offering all the advantages of underfeed 
firing. Moving grate bars assure lateral dis- 
tribution of fuel and maintain a clean porous 
fire. Cantilever dump grates of non-avalanch- 
ing type simplify ash removal. Integral 
forced-draft fan, with vortex inlet control, 
permits positive regulation of air-coal ratio. 
Sixteen rates of coal feed through variable- 
speed transmission. Automatic control is 
standard equipment. Timken bearing 
equipped. Alemite lubrication throughout. 
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CONTINUOUS ASH 


SOME OF THE DESIGN FEATURES 
EXCLUSIVE TO HOFFMAN C-A-D GRATES 


@ Unique air entry through the lower strand 

@ Uniform air pressures under all parts of upper strand 
@ Positive air seals, both front and rear . .. that work 

@ Effective air seals between grate bar sections 

@ Minimum heat conductivity from fuel bed to carriage 


@ Expansion and permanent growth of grate structures due to 


furnace temperatures are cbsorbed in expansion joints, pro- 


vided in the design 


@ Any expansion in grate structure will not be transmitted to 
the moving carriage, due to the method of mounting 



























































HOFFMAN C-A-D grate 


HOFFMAN COMBUSTION 


WORKS AT: FAIRMONT, WEST VIRGINIA 


DETROIT, MICHIGAN 
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DISCHARGE GRATE. 





@ Grate and fuel bed load is not carried on chain and sprockets 


@ Hoffman C-A-D grates may be installed to discharge at 
either front or rear 
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Patents allowed and pending 


“ENGINEERING COMPANY 


OFFICES . Marquette Building, Detroit, Mich. Bell Building, Chicago, Illinois 
°* 154 Nassau Street, New York City Twenty-Two Marietta Bidg., Atlanta, Ga. 


Agents in industrial centers 
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Are you 
getting protection from 
your ground connections? 


e Ground connections that are improperly installed or 
have dried out; contacts that have become corroded and 
loose; exposed metal parts that may become “live” when 
they should be grounded—all of these can cause trouble 
when lightning strikes or fault currents develop—can 
cause injury or death to personnel and material damage to 
operating equipment. 


Know the condition of all your man-made grounds through 
the periodic use of a “Megger” Ground Tester. These 
well-known and widely-adopted instruments measure re- 
sistance to earth of ground connections, quickly, easily 
and accurately. Since 1927 they have come into extensive 
use by power companies, railroads, industrial plants, tele- 
phone and telegraph companies everywhere . . . Supplied 
in both “Megger” and “Meg” types, in various ranges 
from 0-3 to 0-30,000 ohms. 


Order now for your Spring ground testing program. 


For a full description of the “Megger” Ground Testers, in- 
cluding the principle of operation, write for Catalog PE. 


Some important and valuable features of the 


"*MEGGER’’* GROUND TESTER 


. Has its own hand generator; re- 7. Unaffected by stray current in 
quires no batteries or other external the earth either a-c or d-c, or by 
power supply. polarization or electrolysis. 


Direct-reading in ohms—“like a . Covers a wide range of resistance 
voltmeter, —0-3 up to 0-30,000 ohms. 


3. No calculations. : : 
‘ . Self-contained, rugged and port- 


. Only one set of connections. able. 


\ — ayes eng” ; 
o adjustments or “balancing. . Represents only a small fraction 


Unaffected by the exact resistance of the cost of adequate grounding 
of the reference grounds. protection, *T. M. Reg. U.S. Pat. Off. 


JAMES G. BIDDLE CO. 1211-13 Arch Street + Philadelphia 7, Penna. 
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MORE POWER FROM YOUR STEAM 
... with Worthington Multi-Stage Turbines 


You will want to investigate Worthington 
Multi-Stage Steam Turbines for either con- 
Worth- 


ington’s familiarity with all phases of steam 


densing or non-condensing service. 


power and specialized knowledge of Steam 
Turbine engineering account for low mainte- 


nance and smooth, dependable economic operation. 


Low steam consumption is inherent in the 
design of these turbines, built in sizes from 
100 HP to 10,000 HP for operation on high or 
low pressure steam and for speeds up to 9000 
RPM. For full descriptive literature, write 
Worthington Pump and Machinery Corporation, 
Harrison, N. J. 


B 
2 


Ioerer tte 


Two Worthington Condensing Multi-Stage 
Steam Turbines driving gas blowers in a 


large utility. 


WHO USES THEM? 


Worthington Multi-Stage Steam Turbines— 
condensing and non-condensing types — are 
now driving blowers, generators, pumps, 
line shafts, refrigeration compressors, air- 
conditioning units, paper machines, cane 
shredders, etc. Data that proves there's more 
worth in Worthington is available on request. 


WORTHINGTON 


TH 
SS 
SS 


— 
CASS 
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ee A FAcT! The A Perfect Spread Stoker hasn’t clogged yet. Even 
when your coal supply is wet or partially frozen, it feeds readily, 
steadily, through a foolproof mechanism to the reliable overthrow rotor 
that spreads a “‘perfect’’ fuel bed. Your fuel firing is safeguarded by 
the exclusive ZA non-clog feature, your steam costs reduced because 
you get more steam from the very lowest grades of coal and solid fuels. 

Designed simplicity from hopper to grates and fully automatic op- 
eration from a single low cost power source brings you greater combus- 
tion efficiency and new freedom from fuel worries and maintenance 
problems. Send for the A Perfect Spread Stoker booklet and look 
into all the advantages to be gained by modernizing your boiler room 
now—with the only non-clogging stoker of its kind! 


h\ 
A 
ie 


PERFECT SPREAD 
STOKER 


It’s S 


WEW IN PERFORMANCE ! 


es of 
proved economy —" pee 


of ie 17 year period! 


AMERICAN ENGINEERING COMPANY 


2408 ARAMINGO AVE., PHILADELPHIA 25, PENNSYLVANIA 
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Tough enough 
or break-ins... 
cves long, 


Clean service 


VONPARBIL HD 


DIESEL OIL 


ENGINE BUILDERS and many operators use 
Nonpareil HD Diesel Oil as a break-in oil. 
They find it provides smoother break-ins with 
no scratching or scuffing of pistons in cylin- 
ders. The detergent quality in Nonpareil HD 
helps remove the finely divided metal par- 
ticles resulting from wear in the break-in 
period. The oxidation inhibitor prevents ex- 
cessive heat, usually accompanying a break-in, 


from oxidizing the oil to form varnish and 
other deposits. 

These same excellent qualities provide 
unusual freedom from wear and deposits 
in continuous operation under heavy-duty 
service. 

The next time you break in an engine 
use Nonpareil HD— get off to a good start. 
Then continue to use Nonpareil HD and 
see how it lowers cleaning and maintenance 
costs. 

Standard Oil Company (Indiana), 910 
South Michigan Avenue, Chicago 80, III. 


LUBRICATION ENGINEERING... LUBRICATION ENGINEERING... LUBRICATION ENGINEERING... 


““ONIMZINISNG NOIWLYOINEAT 


“ONIMJINISNS NOWVIINENT 


“ONIMZINISNG NOILVOINENT 


““"ONIMSINISNG NOILVOINENT - 


STANDARD OIL COMPANY (INDIANA) [3xic 


*% LUBRICATION ENGINEERING 





ee 


STANORUST includes grades for... 


HOW {0 cel it 

the right rust 

preventive — ere 
and the right Seago" 


application — gaaapeg 


Do YOU WANT help in putting your rust prevention 


on a more economical basis—one that will assure 
full protection for parts during production, in stor- 
age, or in shipping? Do you want rust prevention 
that requires the minimum of labor for applying 
rust-proofing material ? 
A Standard Oil Lubrication Engineer can give you 
real help. He has a tested line of rust preventives— OR SPECIAL. APPLICATIONS 
Stanorust—plus many of the SR rust preventives a y pln , 
approved for use on government equipment. He is : : if * ; 
familiar with the problems of applying various types hie 
of preventives and may be able to suggest shortcuts 
to save time and labor in your plant. 
Put your rust prevention problem up to one of 
these Engineers. If your plant is in the Middle West, 
there’s one near you. Call the nearest Standard Oil 
_ Company (Indiana) office or write, 910 South Mich- 
igan Avenue, Chicago 80, Illinois. 


STANDARD OIL COMPANY (INDIANA) 


* LUBRICATION ENGINEERING 





for faster heating 


Packing Company Cuts Cooking Time 75%! 


Chamber type heating equipment must be 
brought to temperature fast, with no condensate 
accumulation, and temperatures must be suffi- 
ciently high. There are many other require- 
ments, such as ability to operate under widely 
fluctuating supply line pressures, but Arm- 
strong’s ability to meet these difficult require- 
ments is attested to by reports such as the one 
from a Chicago, Illinois packing plant, where 
trapping of each cooking kettle reduced cooking 
time of soybeans from 40 minutes to only 10 
minutes—a saving in time of 75%! 

Armstrong trap design and construction elim- 
inates all steam leakage, removes condensate 
as fast as it forms, discharges large volumes of 
air (500 to 1500 cu. ft. per hr.) and permits 
operation on an unusually wide range of 
pressures (1 to 250 Ibs.) ARMSTRONG 
MACHINE WORKS, 810 Maple St. Three 
Rivers, Michigan. 


‘Yi’ ARMSTRONG 
> ed 


Ouer a Willion in Use...For Power... Process... Keating 
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Bottom inlet, 
top outlet 
No. 211-215 
Series 
Right: 
No. 800 
Series 
Side Inlet, 
Side Outlet 


Trapping Tips 
For fastest heating, use Armstrong trap with 
thermic vent 
Use one trap for each unit drained 
Install trap close to and below unit 
Use ample size steam supply and return lines 


Check the Armstrong Steam Trap Book for valu- 
cble information on i 

















i] , selection, main- 
tenance and repair cf Arm:trcnz traps. 





STEAM TRAPS 





The Trend ts to... 


REPUBLIC 
REGULATOR APPLICATIONS 


Pressure Control 
Steam pressure control 
Boiler furnace draft 
Primary air pressure 
Feed water pressure 
Evaporator pressure 
Process steam pressure 
Blast air pressure 
Exhauster suction 
Fuel gas pressure 
Suction main pressure 
Excess pressure 


Flow Control 
Water flow to desuperheaters 
Water flow to condensers 
Oil flow to boilers and furnaces 
Gas flow to boilers and furnaces 
Air flow to gas producers 
Pump bypass 


Level Control 
Hot well levels 
Surge tank levels 
Storage tank levels 
Evaporator levels 
Boiler water levels 


Speed Control 
Stoker and fuel feeder speeds 
Pulverizer speed 
Pump speed 
Fan speed 
Steam turbine speed 
Steam engine speed 
Variable speed motors 
Variable speed transmissions 








View of a Republic hydraulic type regula- 
tor for controlling boiler air flow, mount- 
ed on stand with power cylinder. 


SS) 


r ON 
REPUBLIC 
INSTRUMENTS 
AND CONTROLS 
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.| REPUBLIC Regulators | 


i! 
i 
{ 
i 


Because They Meet These Four | 





Essentials of Good Regulation 











Republic Regulators 
can be made sensi- 
tive to changes of 
less than 0.002 of 
an inch of water. 





Republic power cyl- 
inders are available 
to meet the specific 
power requirements 
of any particular 
installation. 


SENSITIVITY 


The amount of change that is 
required in the quantity being ig 
controlled to effect the regu- 
lator is the measure cf its 
sensitivity. For close, accurate 
regulation, a regulator must be 
sensitive. It must respond im- 
mediately to the slightest 
deviation from the predeter- 
mined setting or the controlled 
quantity may vary far beyond 
the permissible limits. 


POWER 


A regulator must have sufficient 
power to not only operate the 
valve or other control device, 
but also to overcome any acci- 
dental friction or sticking that 
may occur in any part of the 
system. Insufficient power will 
cause failure in operation. it is 
for this reason that regulators 
are made with different size 
power cylinders, the smaller 
sizes being used for small 
valves and the larger sizes for 
the larger dampers and louvers. 


MG 


Republic Regulators 
will meet any speed 
requirement up to 
one full stroke in 
2 seconds. 





The Republic stabil- 
izer will stabilize 
against any time 
lag in the operation 
of the equipment 
being controlled. 


Write for Data Book No. S-13 





SPEED 


The speed at which a regulator 
operates is an important factor 
in any control system. Any time 
lag between the variations in 
the controlled quantity and the 
operation of the control device 
to correct this variation, will 
produce an unnecessary error 
in regulation. A regulator, 
therefore,-must be fast enough 
to follow the fastest load 
fluctuation. 


STABILITY 


Stability refers to the ability of 
a regulator to maintain its bal- 
anced position or to return 
immediately to a balanced po- 
sition if the controlled quantity 
is disturbed. There is always 
an interval between the time 
the valve or other control de- 
vice is moved and the time the 
controlled quantity changes in 
response to this movement. 
Unless a regulator is stabilized 
it will tend to “hunt’’ or over- 
travel causing unnecessary 
variations. 


Republic Flow Meters Co. 


. Chicago 47, Illinois 


2224 Diversey Parkway 
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It’s Easy to See 


THE SECRET OF THE “MAGIC-GRIP” SHEAVE 














Fastest mounting and demounting sheave on the market, 
the new “Magic-Grip” costs you nothing extra. 











SEE HOW THIS SHEAVE REMOVES EASILY, SAVES TIME AND MONEY 


PPP cee ey 


RECONVERTING? 


GET THIS 
NEW. FREE KIT! 


To help you find out how your 
present equipment will fit into 
future production, A-C offers a 
new free “Reconversion Inven- 
tory Kit” — Fact Sheets and 
Check Lists to speed your ap- 
praisal of V-belt drives, electric 
motors, and centrifugal pumps. 
Applies to all makes, Call your 
A-C distributor or district office, or 
write Dept. 19, ALLIs-CHALMERS 
Mrc., Milwaukee 1, Wisconsin. 


1 Remove three capscrews from y 1 Remove sheave from shaft. 


bushing collar with handy wrench. Requires no mallet, no prying, no 

Insert two capscrews. When turned, bulging muscles. You just slide 
they become levers...automatically break- the sheave off... smoothly, quickly. I¢ 
ing the tight grip of tapered split bush- costs nothing extra! Send for B6310. 
ing on both sheave and shaft. Allis-Chalmers, Milwaukee 1, Wis. 


Allis-Chalmers Texrope ni) 


“MAGIC-GRIP” © | SHEAVES 


HEAR THE BOSTON SYMPHONY: Saturday, American Broadcasting Co. 
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STANDARD 2000-HP 
¢ TRI CLAD MOTORS NOW AVAILABLE 
? 

_ THEY GIVE EXTRA PROTECTION 








The triple-protected construction that has made General 
Electric’s Tri-Clad motor so popular in the small and 
intermediate sizes has now been extended to motors of. 
2000-hp capacity. On your big drives, these new Tri-Clad 
motors will meet severe conditions with greater assurance 
than ever of dependable service and long life. 

The Tri-Clad motor, in its wide range of types and sizes, 
is industry’s most popular integral-hp motor. Chances 
are there’s a standard Tri-Clad to meet your requirements 
“on the nose.” For information on G.E.’s complete line 
of Tri-Clad motors, ask for Bulletin GEA-3580. General 
Electric Company, Schenectady 5, N. Y. 





HERE’S TODAY'S WIDER RANGE OF STANDARD SIZES 








—l hp to 2000 hp at Three of the new, large Tri-Clad motors, each 
rf Rl, CLAD Type K 1800 ling ’ rated 200 hp, 1200 rpm, driving coal pulverizers 
in a Southern steam-electric plant 
7R 7 9 Y] A BD es KG Trade-mark reg. U.S. Pat. Off. 
(High starting torque, low start- —S hp to 200 hp at 1800 


ing current) ‘pm 





—Available to 100 hp in 


TRI CLAD Type KR speeds required for high- 
(High starting torque, high slip) slip, flywheel drive (punch 


press, etc.) (ge. 
<9 


TRI CLAD 
MOTORS © 


° 














‘GENERAL { ELECTRIC 


i ees 
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Typical Terry Solid Wheel Turbine 
with Casing Cover and Bearing 
Caps Raised. Note Ruggedness 
and the Accessibility of All Parts. 
Units of this type are used to drive 
Boiler Feed Pumps, Coal Pulver- 
izers, Exciters, and All Types of 
Power Plant Auxiliary Equipment 
Built in Sizes from 5 H.P. to 2000 
H.P. 
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Wiheelsiunrbines 


OFFERS MANY ADVANTAGES 


FROM THE SMALLEST TO THE LARGEST, 
THESE RELIABLE TURBINES HAVE — 


@ Indestructible One Piece Wheel 

e Large Radial and Axial Clearance 

» Double Rim Protected Blading 

e Dependable and Durable Governor 

e Heavy Dust-Proof Bearing and Governor Housing 
e@ Independent Overspeed Trip with Separate Valve 
e Sturdy Casing Design 

@ Strong and Easily Inspected Steam Strainer 


e Sight Oil Level Gauges 

Action of steam in Terry wheel turbine. The 
steam issues from an expanding nozzle at 
high velocity and enters the side of the wheel 
bucket in which its direction is reversed 180°. 
As this single reversal uses but a portion of 
the available energy, the steam is caught in 
a stationary reversing chamber and returned 
again to the wheel. This process is repeated 
several times until practically all of the useful 
energy has been utilized. 


@ Individual Nozzle Control 


@ Truly Accessible Construction, Which Makes In- 
spection of the Interior Parts a Simple Matter 


For Full Details ask for Bulletin $-116 





T-1164 


TERRY SQUARE- HARTFORD, CONN. 
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AUOMWIZELLMWIC TRME: 


FINAL STEAM TEMPERATURE 


FIRST eee 


ssure public utility 
temperature w! 
tion of the Atlantic C 
r hour at a pressure 
n progress for high-pressure, 


steam generating unit designed - 
Il go into service during 1946 at the 


; . Capacity 
‘ty Electric Company 
wayre of 1550 psi. This marks 


high-temperature 


The first high pre 
1000°F. final steam 
Atlantic City, N. J. sta 
is 310,000 Ib. steam Pe 
another milestone in desig 


steam generating units. 


PROBLEM... 


The engineering problem here was to design a superheater which could 
deliver steam at 1000°F. final temperature over a wide load range, 
and in addition, satisfy the second condition of slag-free operation. 


SATISFYING BOTH CONDITIONS 


The Foster Wheeler combination radiant and convection type superheater satisfies both 
requirements. Offsetting characteristics of the two superheater types balance to yield an 
almost constant final steam temperature. over a wide load range. As the load increases the 
steam temperature from the radiant section decreases, while temperature from the convec- 
tion section increases. Condenser type control provides what regulation is necessary to 
maintain a steady 1000° over the load range of 130,000 Ib. to 310,000 Ib. steam per hour. 


The second condition—freedom from slagging—is the resut of combining radiant and 
convection heat-absorbing surfaces, permitting the specified temperature of 1000° to be 
obtained, while furnace exit temperatures to the convection superheater are kept below the 


slagging point. 


FOSTER WHEELER CORPORATION 
165 Broadway + New York 6, N.Y. - 
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Five years 


Ai 


since starting Hall Service 


Water conditioning reports indi- 
cated that the desired boiler water 
conditions had been satisfactorily 
maintained; the boilers were in 
excellent condition, and there had 
been no special problems or difh- 
culties since the Hall engineer’s 
last visit. 

Nevertheless, the chief engi- 
neer of the plant reported one 
complaint. 

“The refractories salesman,” 
he told us, “thinks we’re giving 
our insulation and_ refractory 
cement business to one of his 
competitors.” 

Then he told us the story. The 
salesman had actually come to 
them with that complaint, when 
a check of the records showed 
that they had bought nothing 
from him for five years, although 











HALL SYSTEM of tils Warts Coudihioxing 







before that time they had been 
one of his best customers. 

That set the chief engineer to 
checking his records. True enough, 
they had once been good cus- 
tomers. They had averaged one 
side-wall tube blister or rupture 
every week, and, in replacing the 
tube a certain amount of brick 
work had to be replaced. 

After Hall System was insti- 
tuted, tube trouble continued 
only for a short time—then for 
the last five years there had not been 
a single difficulty of this kind. 

Reduction in repairs is only one 
of the many benefits of Hall 
Service, only one of the reasons 
why every plant that generates its 
own steam can profit by Hall Serv- 
ice. Our engineers will be glad 
to give you full information. 


HALL LABORATORIES, INC. 


Hagan Building 





Pittsburgh 30, Penna. 


































































































FOR TOP PRESSURES 


On steam lines where pressutes go as high as 1500 
psi, and temperatures up to 900° F. are encountered, 
steam traps must be rugged ...a 


That's why so many public utilities 2 

pressure steam plants are installing Yarv 
Strainer Impulse Steam Traps. First co 
famous standard Yarway Impulse Steam 
integral strainer trap has been developed especi 
to meet high pressure trapping requirements. 


It has ample condensate capacity when system 
being “warmed up.” Yet it will handle relatively 
small amounts of condensate efficiently without 
losing prime. The valve closes positively in the 
presence of dry or superheated steam. 


It is a fraction of the size and weight of other type 
traps designed for the same service—saving space 
_ simplifying installation and requiring no supports. 


U 


It is suitable for all pressures within a wide range 
without change of valve or seat. 


iS 


p 
we 


It has the same simplicity of design as does the 
standard Impulse Trap shown below—only one 
moving part, the same little valve. 


Its integral strainer protects trap against scale and 
rust in the piping system. 


‘BB 
Ea 


Available with flanged or socket weld connections. 
Write for Bulletin T-1739. 


aN ' Bi 
| am 


Sill 


‘e 


The Standard Yarway 
Impulse Steam Trap. 
Note only one moving 
part —a little valve. 


See these traps and other Yarway steam plant equipment 
... hear their operation described by Lowell Thomas 
in the Yarway color motion picture, “There Is An 
Engineering Reason.” Available without charge for 
group showings. Write today. 


YARNALL-WARING COMPANY 
114 Mermaid Ave., Philadelphia 18, Pa. 


YARWAY IMPULSE STEAM TRAP 
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WHAT LEADERS SAY 





RFC Help for Small Business 


6¢WQOR the purpose of maintaining 
and promoting the economic sta- 
bility of the country or encouraging 
the employment of labor. . . .” Those 
are the words in the Act by which 
Congress created the Reconstruction 
Finance Corporation. Though these 
words were more than significant in 
the depression days when RFC was 
born, they have even greater mean- 
ing now. For, with the problems of 
peace in the headlines, RFC’s guiding 
policy ties into action to create full 
employment and a consistently high 
national income. Toward this goal 
RFC is particularly concerned with 
two aspects of the total problem: 

Every means that will bring gain- 
ful employment to any portion of 
the fourteen million men and women 
who are now or have been a part of 
our armed forces must be utilized. 

Small enterprises must be assured 
that the credit needed for them to 
continue will be available. 

Practically, the job boils down to 
a program—one in which Americans 
have a very real interest. Right now 
we are geared to make loans for 
civilian production. We are able and 
willing to finance plant and equip- 
ment reconversion, to finance new 
equipment and plant purchases and 
to finance surplus property and sur- 
plus equipment purchases. We are 
making business loans to returning 
veterans under our own veterans’ 
loan program. Not only are we per- 
forming our own function in this all- 
important matter of financing return- 
ing soldiers, but we are tooled to tie 
in with special programs as they are 
requested by the Veterans Adminis- 
tration under the Servicemen’s Re- 
adjustment Business Loan Program. 
Finaly, we are making commitments 
now for the future, so that business 
may proceed with plans for rehabili- 
tation and reconversion, certain that 
when funds are needed they will be 
available. 

Under the law RFC can make 
loans only when “capital or credit, 
at prevailing rates for the character 
of loan applied for, is not otherwise 
available.” In effect that means that 
the borrower, when he comes to RFC, 
has already found he cannot get the 
financial help he needs from regular 
banking sources. That fruitless search 
must have taken time and since he 
needed the money when he started 
his quest, the chances are that his 
need is dire when he applies to RFC. 
He must get action fast. To bury 
him in red tape and questionnaires 


Copyright 1945, BNS. 


By CHARLES B. HENDERSON 


may be to kill him off as a business 
man, just when the country needs his 
enterprise most. Decisions must be 
made quickly and RFC’s local offices 
are far from sufficient. The man in 


the country and the small town may. 


need help as much and as fast. This 
is where the local bank comes in. 

Recently RFC authorized what is 
called a blanket participation agree- 
ment. This agreement authorizes a 
local bank to make secured loans not 
to exceed $250,000 to a borrower, up 
to a ten-year period, with RFC insur- 
ing up to 75% of the risk. Under this 
arrangement any approved bank is 
permitted to make immediate loans 
according to the bank’s own judgment 
and without requiring initial approval 
by RFC (except as to salaries paid 
by the borrower which is a require- 
ment of the RFC Act). The effect of 
the agreement is to permit banks to 
take more risk than they would ordi- 
narily take. It enables banks to do 
quickly things which previously they 
rarely could do at all because of their 
responsibility to their depositors and 
their stockholders. 

The first duty of a bank is to its 
depositors, while to RFC the over-all 
economy of the nation is the primary 
interest, which explains the bank’s 
limitations and RFC’s role in assum- 
ing a greater risk. Banks cannot 
afford to tie up too much of their 
money in long-term loans. Small busi- 
ness, to survive, needs long-term 
loans, therefore RFC must fill the 
gap. Banks are limited as to the 
amount of funds they can make avail- 
able to individual borrowers. RFC 
thinks not only of the individual, but 
of the country. As part of the Gov- 
ernment RFC can and must think in 
terms that are broader than the 
bank’s horizon. The matter of em- 
ployment is a definite Government 
obligation. The problem of keeping 
business on an even keel, even at the 
risk of some loans going bad, is a 


definite Government function. The 
question of advancing money for in- 
termediate term or long-term loans is 
less onerous upon the Government 
than upon banks. In short, the Gov- 
ernment, operating in the interest of 
135,000,000 persons, naturally takes 
a broader range view than a com- 
mercial bank which numbers its de- 
positors in the thousands. 

Lending as far as RFC is concerned 
is not'a matter of “blue chip” col- 
lateral, of endless investigation or of 
ultra-conservative safety. RFC wants 
loans which will be paid back, of 
course, and it will protect the money 
of the people of the United States— 
but the stability of our over-all econ- 
omy must guide our activities. 

What RFC is doing and is prepared 
to do for small business is not gen- 
erally known. Over 20,000 loans of 
$100,000 or under have been author- 
ized by it to small business. 

This is contrary to a general im- 
pression that RFC makes loans only 
to the big fellow. Of course, it is 
easier to do business that way, but 
whatever the temptation to take an 
easy out, RFC is never unmindful of 
the responsibility placed upon it by 
Congress to provide financial help to 
the small business man who is unable 
to obtain credit through the usual 
banking channels. To achieve that 
goal RFC will put all the time and 
energy which is required into efforts 
to help the small man. He is the 
indispensable man if the goal of full 
employment is to be realized. 

RFC knows that no one group can 
cure the financial problems of small 
business. Any real solution needs the 
considered efforts of the Government 
and private organizations working to- 
gether in close harmony. RFC’s sup- 
port of the banks of the country in a 
program of sound long-term credit, 
the kind of credit small business finds 
it most difficult to get, is part and 
parcel of the whole. 





Charles B. Henderson, Chairman of the Board of the Reconstruction Fi- 
nance Corporation, is a graduate of the University of Michigan. A lawyer, 
he began practice at Elko, Nevada, 1896. He was elected as District Attor- 
ney of Elko County, Nevada, served until elected to the Navada legis- 
lature in 1905. On the expiration of his legislative term he became a 
regent of the University of Nevada. Later, January 4, 1918, he was ap- 
pointed a member of the United States Senate by Governor Emmet D. 
Boyle to fill a vacancy caused by the death of Sen. Francis G. Newland. 
In November, 1918, Sen. Richardson was elected to fill the unexpired 
senatorial term ending in 1921. In 1934 he was designated member of 
the Board of Directors of the Reconstruction Finance Corporation and in 


“1941 became Chairman of the Board. 
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BOILER MAINTENANCE 






IN LARGE BOILER PLANTS 


This article although it deals specifically with the boiler maintenance at 
the James H. Reed and Brunot Island Power Stations of the Duquesne 


‘Light Company in Pittsburgh should be of value to operators in other 


large boiler plants of a similar nature. It describes in detail maintenance 
procedure in regard to such things as tube leakage, soot and dust :'e- 
moval, etc. It covers the inspection, maintenance and repair of stokers, 
pulverizers, air preheaters, fans, ash handling equipment, sootblowers, 
and of course, the boiler itself. Written by the boiler engineer himself, 
the article is practical in every respect. 


dy é. W Gardiner Boiler Engineer, Duquesne Light Company, Pittsburgh, Pa. 





HE DUQUESNE LIGHT COM- 
PANY in Pittsburgh, Pennsyl- 
vania, has four major steam electric 
generating stations, Frank R. Phil- 
lips, James H. Reed, Colfax, and Bru- 
not Island, the total rated capacity of 
which is 619,000 kw. The steam con- 
ditions at these stations’ vary from 
175 psi and 475F at Brunot Island io 
850 psi and 900F at Frank R. Phil- 
lips. The boilers vary in size from the 
smallest at Brunot Island, the output 
of which is 23,000 lb. per hour, to the 
largest at Phillips, the output of 
which is 500,000 lb. per hour. The 
boilers installed in these stations are 
capable of generating a total of about 
eight and_ three-quarter million 
pounds of steam per hour. 
To insure the dependability of elec- 
tric service required by the public, 


boiler room equipment must be kept 
in first class operating condition. If 
the boilers failed to deliver the re- 
quired quantity of steam to meet the 
demand of the turbo-generators every 
instant of the day, service to the cus- 


- tomers would be curtailed proportion- 


ally to the extent to which the boilers 
failed. Besides furnishing the _ re- 
quired quantity of steam, the boilers 
must generate it as economically as 
their design will permit. In other 
words, they must make the most 
steam with the least coal and the few- 
est breakdowns possible. It is the job 
of the boiler maintenance crew to 
keep boiler room equipment in such 
condition that these requirements can 
be satisfied. 

The boiler maintenance problems 
will vary with the boiler equipment 
















installed. The maintenance as pre- 
sented in this article will be concerned 
only with the boiler equipment in the 
James H. Reed and Brunot Island 
Stations both of which are located on 
Brunot Island in the Ohio River about 
1% miles from the downtown district 
in the City of Pittsburgh. 

The James H. Reed station which 
was placed in operation in 1930 has a 
total installed capacity of 180,000 kw, 
consisting of six boilers and three tur- 
bo-generator units. The boilers are 
Babcock and Wilcox Stirling type, 
fired by Westinghouse underfeed, link- 
grate stokers with water-submerged, 
clinker grinders. The turbo generators 
are 60,000 kw, single cylinder ma- 
chines with 400 psi and 750F steam at 
the turbine throttles. 


Fig. 1. The Boiler Maintenance Group 

Ist row. Left to right: P. DeCarpio, R. 

Kyle, W. Cooper, L. Olander, W. Hen- 
derson, and A. Capalonga 


2nd row: E. W. Gardiner (Boiler En- 

gineer, author of this article), R. Barkley, 

A. Covne, J. Cassandro, N. Salicce, N. 

Melnick, K. Marti, H. Longmore, and 
A. Stocchi 


3rd row: J. Kikta, F. Stadler, H. Staub, 
R. Walsh, W. Harlan, A. P. Covone, J. 
Hodder, and M. Ranker 


4th row: W. Wiley, F. Mascaro, A. 
Walker, F. Kozlowski, P. Balogh, R. Wat- 
son, and J. M. Black 


5th row: E. Harley, J. Dougherty, H. 
Grove, W. Burns, W. Reith, and T. 
Geddis 
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The SBrunot Island Station was 
placed in operation in 1902 and now 
has a total installed capacity of 116,- 
500 kw, consisting of 55 boilers and 
six turbo generator units. Nineteen 
of the boilers are fired by Murphy un- 
derfeed stokers, i7 are fired by West- 
inghouse underfeed_ stokers with 
dump grates, 10 are fired by Green 
chain-grate stokers and 9 are fired 
by pulverized coal. 


The six large boilers in the Reed 
Station are of modern design com- 
pared to the boilers in the Brunot Is- 
land Station and are capable of gen- 
erating a slightly greater total quan- 
tity of steam at higher pressure and 
temperature, which in conjunction 
with more efficient turbo-generators 
gives the Reed boiler group consid- 
erably greater power generating ca- 
pacity than Brunot Island. 

The boiler rooms in these stations 
also include auxiliary equipment such 
as forced-draft fans, induced-draft 
fans, stokers, pulverizers, boiler feed 
pumps, economizers, air preheaters, 
clinker grinders, ash hoppers and ash 
sluice systems, feedwater heaters, etc. 

Due to the James H. Reed and Bru- 
not Island Stations being located ad- 
jacent to each other on Brunot Island, 
they are manned by an organization 
which functions as a unit common to 
both stations. The boiler maintenance 
crew employed in everyday routine 
boiler maintenance in these two sta- 
tions includes about 40 men. In this 
group are several grades of boiler re- 
pairmen, welders, pipe fitters, brick- 
layers, pipe coverers, furnace clean- 
ers, helpers and laborers who perform 
duties representing a considerable va- 
riety of specialized skills related to 
boiler plant maintenance only. 


Boilers 


One of the largest single items of 
attention required to keep the boilers 
in good operating condition is to keep 
them clean, internally and externally, 
so as to maintain good transfer of 
heat through heating surfaces and in- 
sure proper circulation of water in 
the boiler. The problem of keeping in- 
ternal surfaces clean and scale free, 
which was a big problem in the 
“Good Old Days” has been almost 
completely solved by modern prac- 
tices of evaporating make-up water 
and chemical treatment of boiler 
water, so that the present day clean- 
ing problem has been boiled down 
mostly to external cleaning of heat- 
ing surfaces only. 

Furnace walls and external heating 
surfaces of the boiler tubes become 
oated and gas passages become 
‘ouled with deposits varying from 
hard, stone-like slag to scaly, dusty 
deposits. This material all originates 
‘vom the coal being burned, the hard 
lag representing accumulations of 
chilled, molten ash particles blown 

om the fire, and the dust represent- 
ing particles of ash and unburned 





Fig. 2. James H. Reed boiler furnace before cleaning, showing lower bank of boiler tubes 
at top of picture, side wall tubes straight ahead, and stoker tuyeres at bottom 


fuel carried from the fire into the 
boiler gas passages. The hard heavy 
slag deposits are always found on 
furnace walls and in gas passages 
close to the furnace while the scaly 
and dusty deposits are found in the 
passages in the rear or cooler parts 
of the boiler. 

The boilers are equipped with soot- 
blowers which function to blow de- 
posits from the tubes with steam jets 
while the boiler is in operation. The 
sootblowers referred to are the stand- 
ard, conventional type which aid in 
keeping the boilers clean by removing 
some of the dust deposits, but the 
bulk of cleaning required has to be 
done by manual labor with the boiler 
out of service. In addition to the 
standard type sootblowers, the Reed 
Station boilers are equipped with 
“telescopic sootblowers” which are de- 
signed to operate on the boiler tubes 
adjacent to the furnace in the high 
temperature region which would de- 
stroy the conventional sootblower. 
These telescopic sootblowers retract 
from the boiler when not in actual 
operation and are effective in remov- 


ing a considerable portion of the slag 
which accumulates on the rows of 
boiler tubes close to the furnace. 


The external cleaning necessary 
with manual labor when the boiler is 
out of service consists of breaking the 
heavy hard slag deposits from tubes 
and furnace walls by prying and 
pounding with blunt chisel pointed 
bars. Dust deposits are blown from 
the tube banks with compressed air 
hand lances and scale or soft slag is 
scraped off with hand scraping tools. 
Men engaged in these cleaning proc- 
esses wear goggles and respirators or 
dust hoods to protect eyes and breath- 
ing organs from the dust. The job is 
also generally hot due to the boiler 
retaining heat long after it has been 
taken out of service. After a boiler is 
taken out of service a period of 8 to 
12 hrs is required to cool it sufficiently 
to permit men to enter the manholes 
which provide access to the tube banks 
requiring cleaning. 

The frequency of boiler outages for 
external cleaning is determined main- 
ly by the output at which the boiler 
operates, the higher the output and 
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Fig. 3. James H. Reed No. 1 Unit Boiler Furnace before being placed in service 


the greater the duration of high out- 
put, the more frequent the need for 
cleaning. The load demand on the 
Reed Station boilers is such that each 
of these boilers must be taken out of 
service for two days for cleaning at 
about six week intervals. On the 
Brunot Island boilers operating con- 
ditions are not so severe and outages 
at about three month intervals for 
cleaning meets the requirements. How- 
ever, if the demand on the Brunot 
Island boilers were comparatively as 
heavy as on the Reed boilers, it would 
be necessary to schedule cleaning out- 
ages at about four week intervals. 

Internal boiler inspection and such 
internal cleaning as may be necessary 
is done on schedule once each year at 
which time official inspection is made 
for insurance and for issuance of 
State Boiler Certificate. In addition 
other internal inspections may be 
made during the year if leaking tubes 
are renewed or repaired or other con- 
ditions develop which require draining 
the water from the boiler. 

In general, boiler outages are sched- 
uled according to the need for exter- 
nal cleaning, however off-schedule out- 
ages are necessary at times due to 
such developments as_ tube _ leaks, 
breakdown, or distress of auxiliary 


equipment. At such times cleaning is 
usually also done while other repairs 
are being made. 


Tube Leakage 

Leaks develop from time to time on 
the boilers. If the leak is slight and 
in an inaccessible location it may not 
be detected while the boiler is in serv- 
ice. Such slight leaks are located by 
placing a hydrostatic pressure test on 
the boiler when it is out of service. 
Hydrostatic tests are also always ap- 
plied after leaks are repaired before 
a boiler is returned to service. 

Leaks which become evident while 
the boiler is in service sometimes re- 
quire immediate outage of the boiler; 
at other times the outage fo. repairs 
to the leak can be postponed for a 
while to a more convenient, depending 
on the location and severity of the 
leakage. 

Repairs to leaks on the boiler proper 
usually involve tube renewal, reroll- 
ing of the tube ends where they are 
expanded into drums or headers, or 
repairs to gasketed joints on hand 
hole caps on the tube headers. 

Leaking tubes which have to be 
renewed are generally found to have 
developed leakage due to internal cor- 
rosion of the tube by oxygen entrain- 


ment or acidic elements in the boiler 
water. External corrosion may. also 
cause tube leaks. External corrosion 
results from acid formed by the com- 
bining of moisture and the sulphurous 
products of combustion in the fiue 
gases. External corrosion most 7:om- 
monly occurs in the cooler passages 
where temperatures are low enough 
to permit condensation from the flue 
gases, as in the economizers. Tube 
leaks also may result from external 
cutting of the tube by close range im- 
pingement of misaligned sootblower 
jet or impingement from an adjacent 
leaking tube. On the Reed boilers, 
there have been no tube leaks result- 
ing from internal corrosion, this type 
of leak being confined to the Brunot 
Island Station boilers exclusively. 
This is explained by a comparison of 
the feedwater systems in the two sta- 
tions. In Brunot Island, make-up wa- 
ter is supplied by a water softener 
and feedwater is heated in open feed- 
water heaters. In Reed the make-up 
water is supplied by evaporators; 
feedwater is heated in closed heaters; 
equipment is provided to remove oxy- 
gen and other entrained gases from 
the feedwater; and the system is 
equipped to exclude and prevent in- 
filtration of air into the water. 

Repairs to leaks on piping con- 
nected to boilers and auxiliaries may 
involve renewal of fittings or sections 
of pipe, welding of leaks, and repairs 
to gasketed joints. In making repairs 
to piping much use is made of weld- 
ing, both by acetylene and by electric 
are. By utilizing the advantages of 
welding, time can be saved on the job, 
piping layouts can be simplified, and 
the number of joints and fittings 
which are potential points of leakages 
can be reduced. Welding equipment 
and oxy-acetylene cutting equipment 
is also extensively used on practically 
all other boiler room repair work, in 
fact it use has developed to the stage 
where it is considered practically in- 
dispensible for boiler plant mainte- 
nance work. 

Stokers 

Stoker repair is another major item 
requiring a frequent regular routine, 
in fact the need for stoker repairs is 
about equal to the need for external 
cleaning of the boilers as a factor in 
determining the need for boiler out- 
ages. Stoker parts which are in the 
furnace are subjected not only to wear 
but also to the intense heat of the 
fire and therefore deteriorate rapidly. 
All such parts are made of cast iron 
which is resistant to burning. 

The rate of deterioration of those 
stoker parts exposed in the furnace is 
generally proportional to the rate and 
total quantity of coal burned per unit 
of stoker area. It is also influenced to 
a pronounced degree by the tempera- 
ture of air supplied to the stoker, the 
severity of service being much harder 
on those stokers operating with air 
preheaters than on those without. An- 
other factor is the skill exercised by 
the operator in controlling the fuel 


60 January, 1946—POWER PLANT ENGINEERING—Chicago, Ill. 




















bed on the stoker and the air flow 
through the fuel bed. Lack of skill in 
this respect causes burning of cast- 
ings in concentrated areas, the stok- 
ers operating with preheated air be- 
ing more susceptible to damage from 
this cause than those operating with 
cold air. 


Stokers are designed for ease of 
removal and replacement of those 
parts requiring frequent renewal and 
generally a considerable number of 
parts can be replaced easily. How- 
ever, should severe burning occur in 
concentrated areas, the castings may 
fuse into a solid mass and require the 
application of cutting torches, chisel 
bars and sledge hammers, crow bars, 
and lots of heavy labor to remove the 
mass and prepare for installation of 
new parts. 

Three of the six Reed boiler units 
are equipped with air preheaters. On 
a scheduled six week interval outage 
of one or the units equipped with an 
air preheater, a typical tabulation of 
stoker castings renewed will show 350 
to 450 parts representing a _ total 
weight of three to four tons of cast- 
ings. A similar tabulation for one of 
the Reed Station boilers not equipped 
with an air preheater will show about 
100 to 150 parts renewed, represent- 
ing about one ton of weight. 


Pulverizers 

Pulverizer mills on the pulverized 
coal fired boilers in Brunot Island 
Station require periodic renewal of 
parts which wear rapidly due to the 
duty imposed on them of reducing 
coal to fine powder. These mills are 
of the direct fired unit type. Rotating 
hammers of manganese steel batter 
the coal against manganese steel wear- 
ing plates in the pulverizing chamber 
and an exhauster fan draws the pul- 
verized coal from the pulverizing 
chamber and blows it through trans- 
port piping to the furnace burners. 
Routine maintenance on these pulver- 
izer mills consists of inspection at two 
week intervals at which time ham- 
mers, wearing plates, and exhauster 
fan blades are renewed as found 
necessary. 

Air Preheaters 

The air preheaters, which are aux- 
iliaries to three of the Reed boilers, 
require cleaning on the same schedule 
as the boiler proper. These are tubu- 
lar type air preheaters consisting of 
2% in. diameter tubes set vertically. 
Hot flue gases from the boiler pass 
through the economizer and then pass 
through the air preheater tubes. Air 
from the forced-shaft fans passes 
over the outside of the air preheater 
tubes and is thus heated on its way 
to the stoker. Dust and condensed 
vapor products of combustion in the 
gases adhere to, coat, and plug the 
insides of the tubes. These deposits 
must be removed to keep the air pre- 
heater operating efficiently. Cleaning 
is done with the boiler out of service. 
Cleaning tools used include compressed 
air-operated turbine tube cleaners, 


ram rods, and augers. Cleaning is 
also done by washing with water hoses. 

Deposits in the air preheater tubes 
are highly corrosive due to the sul- 
phurous products of combustion con- 
densing from the gases at the 
temperatures at which the air pre- 
heaters operate. These corrosive de- 
posits cause the steel tubes to 
deteriorate rapidly. Retubing of the 
air preheaters has been necessary at 
about three year intervals. This is a 
repair job of major proportions in- 
volving a lot of hard work and careful 
planning in order to complete the job 
as quickly as possible to avoid the loss 
of service of a large boiler unit any 
longer than necessary. A typical air 
preheater retubing job could be repre- 
sented by that of Reed No. 4 boiler on 
which 2160 air preheater tubes, each 
2% in. in diameter and 20 ft. long, 
were renewed. A crew of 40 men di- 
vided in two shifts, each shift working 
10 to 12 hr per day, did the job in 
ten days. 


Fans 

The induced draft fans, which draw 
the hot gases from the furnace 
through the boiler unit and then dis- 
charge them to the smoke stack are 
subject to wear from the abrasive 
action of dust particles which are 
carried from the fuel bed by the gases. 
The rate of wear on the fans is deter- 
mined by two main factors; first the 
quantity of dust, which is proportional 
to the rate at which fuel is being 
burned; and secondly by the speed at 
which the fan operates. The rate of 
wear mounts rapidly as fan speeds 
are increased. Load conditions on the 
Reed Station require high speed oper- 
ation of the variable speed induced 
draft fans for the greater part of the 
time which results in fairly heavy fan 
wear. The rate of wear is such that 
a 12-week interval inspection schedule 
has been established on each fan. Re- 
pairs are made to worn fan blades by 
welding wearing strips to them over 
the areas subjected to concentrated 
war. This results in greatly prolong- 
ing the life of the fan blades before 
eventual renewal is necessary. Follow- 
ing each repair job it is necessary to 
dynamically rebalance the fan rotor. 
It also often becomes necessary to 
rebalance induced-draft fan rotors 
due to uneven accumulations of scaly. 
dirt deposits and uneven wear. On 
such occasions the rotor is first 
cleaned, then rebalanced. Forced- 
draft fans handling clean air only 
seldom become unbalanced and are 
not subject to blade wear as are the 
induced draft fans. 


Ash Handling 

Ash handling equipment is subject 
to heavy wear due to the abrasive 
nature of the ash and clinkers handled. 
In Reed Station each stoker has a 
clinker grinder at the bottom of the 
ash pit which breaks the clinkers into 
a size convenient to handle and dis- 
charges the refuse from the ashpit to 


a water-filled ash hopper at the same 
rate as the stoker discharges to the 
ashpit. 

The refuse is periodically removed 
from the ash hoppers by. sluicing sys- 
tems. The sluicing system for three 
of the boilers includes a concrete 
sluice trench lined with heavy semi- 


. circular cast iron plates. High pres- 


sure water nozzles are spaced at 
intervals along the bottom of the 
trench, the water streams propelling 
the ashes along the trench to an out- 
side ash disposal basin from which 
trucks are loaded with a clam shell 
crane bucket for haulage to the ash 
dumps. High pressure water nozzles 
are also provided to wash the ashes 
from the ash hoppers into the trench. 
The cast iron liner plates in the sluice 
trench are subject to heavy wear due 
to the abrasive ash sliding over them 
in the high velocity stream of water 
from the trench nozzles. Approxi- 
mately 100 to 150 tons of ash per day 
are handled from the three boilers 
served by this sluice system. It is 
necessary to schedule repair work so 
as not to interfere with the intermit- 
tant operation of the sluice system, 
therefore renewals of trench liner 
plates are made several plates at a 
time during the -intervals between 
operation of the system. 


The other three boilers in Reed 
Station are served by an ash sluice 
system of different design. This sys- 
tem uses a 12-in. cast iron pipe 
instead of a sluice trench. In the 
operation of this system the contents 
of the ash hopper are first agitated 
into a soupy mixture by high pressure 
water nozzles in the hopper. The hop- 
per gate is then opened and a large 
“Eductor” nozzle below the gate 
propels the mixture of ash and water 
through the 12-in. cast iron conductor 
pipe to the outside disposal basin. 
Routine repairs to this system consist 
of periodic renewal of wearing plates 
in the ash hoppers and renewal of 
sections of the cast iron conductor 
pipe. The conductor pipe is subject to 
heaviest wear at bends where direc- 
tion of flow is changed. 


In the Brunot Island Station, ashes 
are dumped from the individual boiler 
ash pits into electric motor driven 
cars. On the Murphy and Westing- 
house stoker-fired boilers the cars haul 
the ashes directly to the dump. On 
the pulverized coal and chain grate 
stoker-fired boilers the cars dump into 
a hopper from which the ashes are 
sluiced by a sluice trench system simi- 
lar to that in Reed Station. 


In the Reed Station, siftings col- 
lected in the stoker windbox hoppers, 
and soot and fly ash collected in hop- 
pers on the boilers and induced-draft 
fans are removed by a conductor 
piping system in which a conducting 
air stream is induced by an ejector 
which is operated by high pressure 
water nozzles. The abrasive nature of 
the materials handled by this system 
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causes rapid wear so that the mainte- 

nance resolves into a continuous rou- 

tine of renewal of sections of conductor 

pipe and fittings. Wear is heaviest at 

fittings where a change in direction 

occurs. 
Sootblowers 


Sootblowers require constant atten- 
tion from a maintenance standpoint. 
The conventional type of sootblower, 
when located in gas passages near the 
furnace, is subjected to heavy punish- 
ment due to high temperature which 
causes burning, warping, and elonga- 
tion of the blower. Sootblowers used 
in these locations are made of heat 
resisting alloys, nevertheless, frequent 
repairs or renewals are necessary. 
Sootblower locations in or near the 
exit gas passages do not impose such 
severe service due to lower tempera- 
tures and considerably less repair 
work is required in these locations. In 
the coolest locations, sootblowers made 
of plain steel stand up quite well. 
Alignment of sootblower jets must be 
closely watched to keep the jets blow- 
ing down the lanes between tube rows 
instead of impinging directly against 
the tubes at short range. Direct im- 
pingement of a sootblower jet against 
a boiler tube will cut a hole in the 
tube and cause it to leak. The steam 
admission valves in the sootblower 
heads must be kept leak proof, other- 
wise furnace gases will leak back 
through the leaky valves when the 
sootblowers are not in operation and 
will cause rapid deterioration of the 
sootblower steam piping due to acid 
corrosion. 

The telescpic type sootblowers which 
are on the Reed Station boilers in 
addition to the standard blowers, are 
designed to retract from the boiler 
when not in operation. These blowers 
are located at the front of the front 
tube bank in a region where a stand- 
ard type blower could not withstand 
the high temperature. From a mainte- 
nance standpoint, the telescopic blow- 
ers escape mueh heat punishment and 
the attendant deterioration but the 
driving motor, gearing, bearings, 
packing, etc., are items requiring 
maintenance attention. 


General Maintenance 


Besides the regular routine of boiler 
cleaning and renewal of parts subject 
to rapid deterioration such as has 
been described, a procedure of period- 
ical dismantling of equipment for 
inspection and overhauling must be 
carried out by the boiler maintenance 
crew. It is necessary that the condition 
and life expectancy of parts be deter- 
mined so that renewals or repairs can 
be scheduled and made before actual 
breakdown occurs. However, break- 
downs do occasionally happen regard- 
less of preventive measures which 
may have been taken and on such 
occasions quick repairs may be neces- 


sary if the breakdown cripples major 
equipment. 

Parts can frequently be satisfac- 
torily repaired rather than renewing 
them. Also many repair items are 
fabricated in the station ships. In 


many cases, the life of parts subject 
to heavy wear is prolonged to a 
considerable degree by patching or 
building up of worn areas. Welding 
equipment is extensively used for this 
purpose. 





A 500-KV Power —e Test Line 


Planned 


That most necessary commodity, 
electric power, never had to be ra- 
tioned in this country during World 
War II. The same forward thinking, 
the same careful planning that en- 
abled the electric power industry to 
take both the civilian and war de- 
mands in stride are again in evidence. 
Looking to the immediate future, 
when even larger blocks of power will 
be needed to produce goods for the 
rehabilitation of much of the world, 
Mr. Philip Sporn, Executive Vice 
President and Chief Engineer, Amer- 
ican Gas and Electric Service Corp., 
has initiated an investigation of the 
problems attendant upon transmitting 
power at voltages as high as 500,000 
volts. 

In cooperation with nine manufac- 
turers, namely: 

Westinghouse Electric Corp. 

General Electric Co. 

American Bridge Co. 

Aluminum Company of America 

Anaconda Wire and Cable Co. 

General Cable Corp. 

Phelps Dodge Copper Products 

Corp. 

Ohio Brass Co. 

Locke Insulator Corp. 
the American Gas and Electric Serv- 
ice Corp., plans to erect for test pur- 
poses two 3-phase power lines adja- 
cent to the Tidd Generating Station-of 
The Ohio Power Co., at Brilliant, 
Ohio. Participating in this work will 
be not only The Ohio Power Co., but 
the other two principal companies of 
the Central System, namely, Appala- 
chian Electric Power Co. and Indiana 
& Michigan Electric Co. These mile- 
and-a-half power lines will be so built 
and equipped that thorough studies 
can be made of some of the important 
factors that control the economic ap- 
plication of transmission voltages 
higher than 287 kilovolts, the present 
maximum voltage used. 

Investigations will be centered 
about corona loss, radio interference, 
and insulation coordination at high 
voltages. Tests will be made at volt- 
ages from 264 to 500 kilovolts. These 
investigations are expected to provide 
essential data for the design of trans- 
mission lines and terminal equipment 
for the economical transmission of 
power at these high voltages in the 
relatively near future. 

Present plans call for materials and 


equipment for these investigations to 
be supplied as follows: 

Westinghouse will provide the high- 
voltage transformers with lightning 
arresters and the metering equipment 
to energize the line. Metering equip- 
ment of high sensitivity and accuracy 
will be provided for measuring co- 
rona loss and other test phenomena 
not only for selected conditions, but 
also for weather conditions as en- 
countered throughout the year. 

The transmission line towers to be 
supplied by the American Bridge Co., 
will be designed so that various con- 
ductor spacings can be used. These 
towers will permit close simulation of 
actual service conditions by having 
three prase conductors and _ two 
ground wires. 


Transmission line conductors of 
various types and sizes will be sup- 
plied by the Aluminum Co., Anaconda 
Wire and Cable Co., General Cable 
Corp., and Phelps Dodge Copper 
Products Corp. Tests on the conduc- 
tors will be made under varying con- 
ditions of weather, spacing, and in- 
sulator string length. 

Switching equipment designed for 
a higher voltage than any heretofore 
built with lightning arresters, current 
transformers and potential devices 
will be supplied by the General Elec- 
tric Co., in order to obtain experience 
on these important elements of sta- 
tion equipment. 

Insulators and hardware will be 
provided by the Ohio Brass Co., and 
the Locke Insulator Corp. 

Construction of transmission lines 
for voltage in excess of the present 
maximum operating value (287 kilo- 
volts) is technically feasible at this 
time, based on experience with lower 
voltage design. However, lower cost 
construction is expected to result from 
the date which will be obtained with 
the propc ~ installation, as the ex- 
tendec knowiedge should permit more 
closely evaluating the margins now 
believed necessary in the selection of 
conductor diameter, spacing, insula- 
tion levels of line, and terminal ap- 
paratus. The purpose of American 
Gas and Electric Service Corp., in 
undertaking this investigation is to 
provide authentic data and informa- 
tion to permit balancing the factors 
that influence high-voltage transmis- 
sion and to find the basis for the most 
economical design for transmission of 
large blocks of power. 
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Algae Control in Water Supplies 


Losses caused by growths in water supply to power plants are due to interference with 
heat transfer, stoppage of passages, time out for cleaning . . . Requirements of algaecide 
listed . . . Research conducted to develop algaecide . . . Performance of algaecide 
mixture in spray pond . .. Condenser performance with algaecide treated water 


By MAX GELFAND Chemist, Dallas Power & Light Co. 


(ews of algae, moss, fungi, 

slime, etc., in water have pro- 

duced various hazards in cooling 
water, such as found in spray ponds 
and cooling towers. This vegetable 
growth, which accumulates in con- 
denser tubes and basins, decreases the 
flow of water and reduces heat trans- 
fer to such an extent that periodic 
mechanical cleaning becomes neces- 
sary for continuous operation. The 
inefficiencies and lost operation, due 
to this type of deposit, have been and 
will continue to be serious and costly. 

Careful consideration of the entire 
problem of algae control has led to 
the listing of the following as the 
necessary qualifications of a good 
algaecide: 

1. Effectiveness in any condition. 

. Availability for continuous use. 

. Economical. 

. Ease in storing and handling. 

. Simplicity and economy in its 

use. 

6. Simplicity in the determination 
of its presence, both qualitatively 
and quantitatively in very small 
amounts so that its concentra- 
tion may be accurately and 
easily controlled. 

7. Non-injurious to any other living 
matter except for the purpose for 
which it is to be used. 


8. Harmless to equipment in which 
it is present. 


Om Ww b> 


Study of Algae Made 


Because no such algaecide could be 
obtained, a careful and lengthy study 
of various of the most abundant algae 
was made in search for such a sub- 
stance. 

A great number of chemicals were 
tried in the attempt to render these 
plants immune to growth and aid in 
their destruction, and the conclusion 
after ten years of intermittent work, 
resulted in a mixture of chemicals 
that had all of the qualifications of a 
good algaecide. In fact, not only did 
this chemical mixture retard the 
growth and kill this algae, but pro- 
duced a chemical immunity against 
active corrosion due to sulfide gases. 

Such gases derived from the thio 
bacteria (a major problem of the 
Southwest) are extremely corrosive 
to metals, protective coatings and 
paints that are used in the protection 
of these metals. 

It was found, both in the laboratory 
and actual field tests, over long per- 
iods of time, that this algaecide mix- 





ture not only retarded growth, but 
killed some of the most hardy algae 
in as little as three days at concentra- 
tions from 1.7 to 5 parts per million as 
Cu; and, that as long as the necessary 
concentration was held, the water was 
immune to further aglae growth. 

From studies of the subject and the 
proven effectiveness of copper salts, 
it was decided that if the toxic copper 
ions could be kept in solution regard- 
less of the pH value and operating 
temperature of the water a good 
algaecide might be obtained. 

An alkaline solution of copper sul- 
phate prepared in the form of Fehlings 
solution and the alkaline copper sul- 
phate in glycerin potassium hydroxide 
(reagent for silk), both having high 
pH values proved definitely that water 
soluble copper salts could be kept 
from precipitating out in alkaline wa- 
ters. Further study revealed that any 
aliphatic hydroxy acid or its water 
soluble salts would render copper ions 
soluble in alkaline waters if the proper 
quantities of these organic chemicals 














Fig. 1. (Left) View of Dallas Power & Light 


Co. plant with spray pond in foreground 


Fig. 2. (Above) View of 11 million gallon 
spray pond serving Dallas Power & Light 


Co. plant 
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Fig. 3. Spray arms showing algae growth before treatment with 
new algaecide mixture 








were properly mixed with the copper 
compound and placed into solution 
before entering the water to be 
treated. 

The curve, Fig. 8, shows the quan- 
tities of some of these aliphatic hy- 
droxy acids that were found necessary 
to keep copper sulphate from precipi- 
tating out in alkaline waters. Ad- 
versely to the general chemical re- 
action, an increase in molecular weight 
results in less of the organic acid 






A NSE PY Seine ales en 
Fig. 5. Typical blue-green scum (floating 
algae) composed of Oscillatoria, Rivularia, 
Nostoc and Zygospores. Other algae types 
that were present in the water are Aphano- 
thece, Pleurococcus, Diatoma and Navicula 
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Fig. 6. Oscellatoria—Microphotograph 
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Fig. 7. Navicula—Microphotograph 


needed per pound of copper sulphate. 

When the water soluble salts of 
these acids are used, the quantities 
necessary are proportioned to equiva- 
lents of the corresponding acids. 


Algae Growth Stopped in Spray Pond 

In the Dallas Power & Light Co.’s 
spray pond, 11,000,000 gal of water, 
this algaeside mixture successfully 
controlled the growth of vegetation, 
for the first time since the pond was 
placed in operation (1923). 

Treatment was started on April 29, 
1944, Four thousand fifty pounds of 
the chemical mixture was added to the 
pond water, which produced a residual 
of 6.75 ppm of the Cu ions that were 
toxic to the algae. At this time, the 
water contained large quantities of 
floating algae and all the spray arms 
were covered and hanging with the 
vegetable growth. At the end of the 
third day after the incorporation of 
the algaecide, most of the algae in the 
pond died and large pieces from the 
spray arms broke loose. A little over 
a million gallons of water (about one- 
tenth of the original quantity) was 
removed by draining, removing large 
quantities of the dead and floating 
algae. 


Inspection of the concrete sides of 
the pond showed that all of the ad- 
hering vegetation broke loose. For the 
following twenty days, make-up of 
the algaecide was added daily to the 


: water to retain the original concentra- 


tion. All of the algae at the end of 
this period was removed from the 
pond water. 

During the next twenty-two days, 
no chemicals were added and the con- 
centration of the algaecide in the 
water dropped to 0.85 ppm Cu. New 
algae again grew. During the test 
period and at the end of the fifteenth 
day, when the concentration dropped 
to 1.7 ppm Cu, it was noted that the 
algae began to reappear. 

Chemicals were then again added 
and the concentration was brought up 
to 2.7 ppm Cu and again all of the 
algae was killed. 

Inspection of a condenser of one 
of the 30,000 kw units, through which 
the spray pond water flowed, showed 





Fig. 4. Spray arms showing the effects of the new algaecide three 


days after treatment 





re te enna 
that all the tubes were clean and no 
algae deposit whatsoever was present. 
And that condensers of this machine 
and of two large units were operating 
at an efficiency better than factory 
guarantee. 


At this time, it was necessary to 
substitute amonium chloride for citric 
acid in the algaecide mixture due to 
insufficient supplies; and thus, with 
this substitute during the following 
thirty-three days, the algaecide was 
added to the pond water. Inspection 
of another of the large condensers 
showed that, although no algae was 
present, a discoloration due to the 
precipitated copper hydroxide was on 
the tube sheets and in the tubes. 
This green deposit was fixed and 
could not be removed by wiping. 

The replenishment of the citric acid 
enabled the discontinuance of the 
amonium chloride and the summer 
season was finished with the original 
chemical mixture. 

Throughout the 1944 and 1945 sea- 
son, it was definitely proven that the 
algae could be destroyed under any 
existing conditions within at least 
three days. That the loss of chem- 
icals averaged about 0.31 ppm Cu per 
day at 20 per cent makeup or 15.5 
lb Cu per million gallons, and that, 
for the first time in the history of 
the company, two entire summer sea- 
sons passed where the condensers 
were free from scale and algae. 

Prior to this new algae treatment, 
chlorine was used for a period of 
eight years. During this time, not 
only was this treatment ineffective 
but the cost of equipment, mainte- 
nance and gas ran high. The discour- 
aging results obtained by its use and 
effect led to an extensive search for 
a better algaecide. Sodium penta- 
chlorphenate was thus tested and 
tried. As previously mentioned, lab- 
oratory tests and a number of small 
field tests showe? promising results, 
but when the chenucal was introduced 
in the eleven million gallon pond, re- 
sults obtained were most discourag- 
ing. Not only did the algae continue 
to grow and the condensers become 
coated with this vegetation which 
brought about the cleaning of these 
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condensers and loss in heat transfer, 
but there never was any control, 
either on’ the quantity or presence 
of the algaecide in the water. There- 
fore, the research program for the 
discovery of an effective algaecide. 


Condenser Performance 

In the month of February, 1944, the 
condensers on three of the 25.000 kw 
units at the Dallas Power & Light 
Co., Dallas Steam Electric Station, 
had been completely cleaned and all 
of the calcium carbonate scale re- 
moved. The condensers on two 
smaller units, which contained a con- 
siderable quantity of similar scale de- 
posit, were not cleaned. 

During the February, 1945, over- 
haul, inspection showed that the con- 
densers which were previously cleaned 
were not affected either by scale or 
algae and carbonate scale in the con- 
densers of the smaller units had 
practically disappeared. 

To date, these condensers and equip- 
ment through which the highly alka- 
line spray pond water flows are free 
of algae and scale deposits and have 
been so since the use of the new 
algaecide mixture. 

The use of sodium citrate as a pre- 
ventative against the precipitation of 
calcium has been known for a long 
time and the presence of this chem- 
ical within the water, even in the 
small quantities as used has shown 
beneficial results. 

During a study of water parasites, 
mosquitoes, etc., it was found that 
the concentrations of copper as recom- 
mended were extremely detrimental 
to these organisms. 

In accordance with public health 
standards, a maximum of 3 ppm as 
Cu ions are allowable in rivers, lakes, 
etc., and this concentration is within 
the range for algae control. 

The qualifications of the new algae- 
cide and illustrations for its effective- 
ness are as follows: 


Effectiveness 

This chemical mixture is so de- 
signed as to work effectively to de- 
stroy or retard growth of the most 
hardy algae in any type of water. Its 
effectiveness is not altered, either in 
highly acid or highly alkaline waters, 
and may be used throughout the 
entire pH range. 

Concentrations from 2.5 to 5 ppm 
Cu are recommended. 

It is a water soluble, non-volatile 
solid and is thus easily placed into 
solution and, once placed in the water, 
will equally distribute itself through 
the entire volume. The major loss of 
the toxic constituents are due to over- 
flow and driftage. 

Chemically, it reacts with the algae 
and, consequently, where large quan- 
tities of this vegetation is present, 
more of this algaecide will be con- 
sumed. ‘As the algae growth is re- 
duced, less chemicals will be used 
until there becomes an equilibrium 
between the rate of growth of new 
algae and chemicals consumed in the 


destruction of the plants. This, then, 
is the minimum lethal concentration. 
Ordinarily, the make-up will depend 
upon the quantity of fresh water 
added to the system daily, plus that 
consumed by the algae. 


Availability 

The constituents of the algaecide 
are well known chemicals which, nor- 
mally, are readily obtainable in the 
chemical market in any quantity and, 
therefore, insures a constant supply 
so that continuous treatment and con- 
trol may be had without any inter- 
ruption. Once the algae is under 
control, the problem is only that of 
maintaining the necessary concentra- 
tion of chemicals that are needed for 
the proper toxicity. 

Cost 

Since the chemical constituents of 
the algaecide are normally abundant 
and only commercial grades need be 
used, the corresponding price, there- 
fore, is small and the use of the algae- 
cide is very economical. 


Ease in Storing and Handling 

The algaecide is produced in a 
form that is most convenient in stor- 
ing and handling and may be pack- 
aged in any type of container, bags 
or wooden barrels. 

No special care need be had for its 
storage except that the location is 
kept dry and free from the weather. 

No extra precautions are necessary 
for handling inasmuch as the chem- 
icals are inert in the dry forms. 


Simplicity and Economy in Its Use 

No elaborate and expensive equip- 
ment is necessary for the introduction 
of the chemicals in the water. 

It is suggested that the algaecide 
first be placed into solution before 
adding to the main body of water. 
Any improvised method for doing this 
is satisfactory, and it is suggested that 
an ordinary wooden barrel, into which 
the chemicals are placed and allowed 
to go into solution by means of adding 
a small stream of water into the 
barrel, allowed to overflow into the 
water to be treated, is very satisfac- 
tory. There is no reaction between 
the wooden barrel and the chemicals 
and consequently the maintenance of 
the procedure is nil. Of course, the 
chemicals may be directly dumped 
into the water; or, if obtained in cloth 
bags, may be suspended so the natural 
flow of the water may place the chem- 
icals in solution. 

However, as these chemicals are 
a physical mixture in the necessary 
proportions so that when previously 
dissolved will produce an exact homo- 
geneous solution throughout, best re- 
sults are then obtained when previ- 
ously dissolved. 


Simplicity in Control 


No elaborate equipment or special 
technique is necessary for making an 
accurate determination of the quan- 
tity of the algaecide concentration in 
the water. 


° 


POUNDS OF ALIPHATIC HYDROXYACIOS 
NEEDED PER POUND CuS04 0.5 H20 





MOLECULAR WEIGHT OF ALIPHATIC HYDROXY ACIDS 
CUPROSE COMPANY 
DALLAS TEXAS 
SEPT.1945 
Fig. 8. Amounts of alphatic hydroxy acids 
necessary to render copper hydroxide solu- 
ble in alkaline waters 
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MILLION GAL.OF WATER 


POUNDS OF CUPROSE 


Fig. 9. Quantity of algaecide mixture (Cu- 

prose) to be added vs gallons water to pro- 

duce four parts per million Cu (20 ppm 

CuSO, e 5 H.O) based on 2 CuSQ, e 5 H:O 
plus 1 C.H,O; e H.O 


Directions for adding Cuprose. Exam- 
le: Capacity of pond—10 million ‘fai 
ake-up per day—1 “million gal; Initial 
dose— lb; Make-up per day—250 lb. 


The method employed is colori- 
metric. Only two reagents (amonium 
hydroxide and sodium diethyldithio 
carbamate) are used and the color de- 
veloped in an accurately measured 
sample of filtered water compared to 
standard colors of known concentra- 
tions of the algaecide give accurate 
results. As little as % ppm Cu may 
be easily and accurately determined 
in just a few minutes time. 


Toxic Effects 

As previously explained, the chem- 
icals are non-injurious in dry form. 
In solution, the concentrations used 
are only harmful to lower forms of 
life and, if the water be used for 
human consumption, will produce no 
ill effects. 


Effects on Equipment 

Except in. heavy concentrations, 
such as in the dissolving vat, is this 
algaecide corrosive to metals; and, 
therefore, as suggested, wooden con- 
tainers should be used. 

In the quantities that are present 
in water (25—5 ppm as Cu) no cor- 
rosive reaction is encountered. 

Where waters are acid and are 
actually corrosive on their own accord, 
no change will be effected by the 
algaecide. Where waters are cor- 
rosive, due to various organics and 
hydrogen sulfide gas, the algaecide will 
definitely react with these constituents 
te retard this corrosion. Of course, 
such constituents reacting with the 
algaecide will bring about the use of 
a higher make-up of the chemical 
mixture in that two jobs are being 
accomplished, namely, corrosion as 
well as algae control. 
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FLUORESCENT LAMPS 
AND LIGHTING 


This is the second of two articles dealing with the practical aspects of 
fluorescent lamps and lighting systems. Last month, the author dis- 
cussed briefly the characteristics of fluorescent lamps as compared 
with those of other types of lamps. Now, in this article he first describes 
the circuits used with fluorescent lamps, the types of ballasts and 
starting devices used and finally presents a consideration of installa- 
tion and maintenance factors involved in fluorescent lighting 


by, A, | K. Gaetjens 


Lamp Department, General Electric 


LUORESCENT LAMPS in com- 

mon with all electric discharge 
light sources require some current 
limiting device in the circuit. Such 
lamps have a negative volt-ampere 
characteristic; that is, the greater the 
current, the less the voltage drop in 
the lamp. Thus, on an- unlimited 
power supply the lamps are instantly 
destroyed. 

On d-c circuits the current limiting 
device must be a resistance in series 
with the lamps, although a reactance 
also is commonly employed to obtain 
a high voltage transient to aid in 
starting. In operation, resistance in 
the circuit is the only means of lim- 
iting direct current. Usually, the 
wattage loss in the resistance is ap- 
proximately equal to the lamp watts, 
and for this reason fluorescent instal- 
lations on direct current are less ef- 
ficient than those on alternating cur- 
rent. 

The following discussion of a-c cir- 
cuits is based in large measure on a 
recent paper presented before the last 
Technical Conference of the Illumi- 
nnating Engineering Society.’ Alter- 
nating current circuits contain im- 


Line 





: 
Lemp = 


a 
Switch 


Fig. 3.° Fundamental circuit for starting 
and operating preheated fluorescent lamps 

















Co. Nela Park, Cleveland, Ohio 


pedances in the form of resistance, 
inductance, capacitance or a combi- 
nation of the three. The wave form 
of both current and voltage in a cir- 
cuit containing F lamps is complex. 
For this reason the usual alternating 
current formulae cannot be used in 
calculating ballast design since they 
are based upon a sinusoidal wave 
form. Ballast characteristics are de- 
termined most satisfactorily by ex- 
perimental and empirical methods. 


Figure 3 indicates the fundamental 
lamp circuit. It consists of a suitable 
voltage supply, a ballasting device in 
series with the lamp and a starting 
switch or starter in parallel with the 
lamp. Types of starters are discussed 
in detail in a separate section. Their 
function is to short circuit the lamp 
during thé starting cycle and connect 
the two cathodes in series through the 
impedance to permit a cathode pre- 
heating current to flow. After a suita- 
ble time interval, the switch opens 
and a high voltage transient due to 
the inductance in the circuit appears 
across the lamp, establishing the arc. 
The lamp voltage in operation is ap- 
proximately half the open circuit sec- 
ondary voltage of the ballast on the 
majority of circuits. 

Figures 4, 5, 6, 7, 8, 9 and 10 show 
various means of ballasting a 40 watt 
F lamp. The caption also indicates 
the effect of the different impedances 
upon the lamp voltage and wattage 
when the circuit voltage and the lamp 
current are held constant. In Fig. 4 
the resistor may be either the wire 
wound resistance or a properly de- 
signed filament lamp. The oscillo- 
gram of voltage and current shows 





* Figures 1 and 2 appeared in the first 
part of the article in the December issue. 





1 “Control gg for Discharge Type 
Lamps’’—C. W. Kronmiller, General Elec- 
— company, Apparatus Dept., Ft. Wayne, 
nd. 


that the current does not begin to 
flow until the voltage has reached a 
high enough value to sustain the arc 
in the lamp. It should be noted that 
the current flows for only a portion 
of the half cycle and therefore the 
lamp wattage is somewhat less than 
its design value. The light output 
also is reduced in nearly the same 
proportion as the reduction in lamp 
watts. As mentioned above in the 
discussion of d-c circuits, the watt- 
age loss in the resistance is practically 




















Fig. 4. Fluorescent lamp circuit with re- 

sistance control. Circuit voltage 200, lamp 

volts 111.5, lamp amperes 0.41 and lamp 
watts 35 


equal to the wattage in the lamp and 
therefore a relatively low efficiency 
circuit is obtained with resistance bal- 
lasting. 

In Fig. 5 the impedance is a suita- 
ble capacitor. It will be noted from 
the oscillogram that the current flows 
for only a very small portion of the 
cycle and therefore the wattage and 
light output are reduced to about half 
their design value. It would be pos- 
sible to obtain design lamp watts by 
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increasing the lamp current. This, 
however, would be _ unsatisfactory 
since the lamp cathodes are designed 
for a given current value and increas- 
ing the current to such an extent 
would result in extremely short life. 
Also, with such a circuit the cyclic 
flicker of the lamps is more severe 
because of the very short proportion 
of the total time during which the 
lamp is emitting light. 

In Fig. 7 the impedance is a reac- 
tor. This has proved to be the most 
satisfactory type of ballast since the 
current has nearly a perfect sine 
wave. The wattage loss in the re- 
actor is also a minimum. The chief 
disadvantage of complete inductance 
ballasting is the resulting line power 
factor which is about 50 per cent lag- 
ging. This can be corrected by the 
use of external line capacitors. A 

















Fig. 5. Fluorescent lamp circuit with capaci- 

tance control. Circuit voltage 200, lamp 

volts 94, lamp amperes 0.408 and lamp 
watts 19 


more suitable method of obtaining 
power factor correction is indicated 
below. Figure 7 shows a circuit con- 
trolled by combined inductance and 
capacitance in series. This can be de- 
signed to provide a leading line cur- 
rent to offset the lagging line current 
produced by an inductively ballasted 
lamp. By the proper selection of the 
values of capacitance and inductance 
the lamp wattage and wave forms are 
identical to those produced by induc- 
tively ballasted lamps. It has been 
experimentally determined that a 
ratio of the capacitor ohms to the 
reactor ohms of approximately 2.35 
will provide the most suitable condi- 
tions. 

Figures 8 and 9 show the result of 
increasing the ratio of capacitor ohms 
to reactor ohms. It will be noted that 
the current wave form becomes con- 
siderably more distorted and the lamp 
watts are reduced in such circuits. 
For this -reason, the leading current 
circuit shown in Fig. 7 has been 
combined with the circuit shown in 
Fig. 6 in the so-called Tulamp bal- 
last which provides essentially unity 


power factor with minimum ballast 
losses. In addition the two lamps are 
operated out of phase with each other, 
which reduces the cyclic flicker to a 
minimum when the two lamps are il- 
luminating the same area. In most 
F lamp units, two or a multiple of 
two lamps are used in relatively close 
proximity, so that this reduction in 
cyclic flicker is easily accomplished. 

One complication of the circuit 
shown in Fig. 7 is the necessity of 
providing adequate preheat current 
during the starting cycle. On the lag 
circuit (all inductance) the imped- 
ance during starting is only that 
caused by the reactor, and the re- 
sulting starting current is about 50 
per cent greater than the normal op- 
erating current. On the lead circuit 
(reactor and capacitor combination) 
the net impedance present during nor- 
mal lamp operation is approximately 
equal to the difference between the 
capacitance and inductance combina- 
tion and the lamp’s apparent induc- 
tance. During starting, however, with 
the lamp out of the circuit, the im- 
pedance is only that produced by the 
inductance and capacitance combina- 
tion. As a result, the starting current 
is approximately equal to the normal 
operating current. This is not suf- 
ficient to give satisfactory cathode 
preheat, and a device known as a 
starting compensator must be used. 

Figure 10 shows the circuit of a 
Tulamp ballast, one branch of which 
is controlled by an inductance (lag 
lamp circuit) and the other branch 
by an inductance and capacitance in 
series (lead lamp circuit). A starting 
compensator which today is contained 
in the ballast, is connected in series 
with the starting circuit of the lead 
lamp. During the starting cycle the 
starter switch inserts the compensa- 
tor into the circuit. This reduces the 
net impedance of the circuit and the 
proper cathode preheat current is ob- 
tained. When the switch is opened 
and the lamp is in normal operation 
the effect of the compensator is elimi- 
nated. The high resistance shunt 
across the capacitor C-1 is used to 
bleed off any charge which might be 
present when the circuit is turned off. 
The capacitor C-2 in parallel with 
the starting compensator is used to 
suppress radio interference. 

A ballast is essentially a single fre- 
quency device. Operation on fre- 
quencies other than its designed value 
will either greatly overload the lamp 
or cause it to operate at less than 
rated wattage. If a ballast is oper- 
ated on a frequency greater than its 
design value, the lamp which it is op- 
erating will give reduced light output 
but no other harm will ensue. How- 
ever, if a ballast is connected to a fre- 
quency less than that for which it is 
designed, the magnetic circuit will be 
overloaded and the lamp current in- 
creased to a value which might be in- 
jurious to both lamp and ballast. 




















Fig. 6. Fluorescent lamp circuit with induc- 

tance control. Circuit voltage 200, lamp 

volts 108.5, lamp amperes 0.41 and lamp 
watts 40.2 


This characteristic, plus the wide 
range of voltages encountered in serv- 
ice, requires an extensive line of bal- 
lasts. In addition to the standard bal- 
lasts for 50 and 60 cycle operation 
there are special ballasts available for 
operation on 25, 40, 143, 180, 400 and 
800 cycles. The most common volt- 
ages are 118, 208, 236 and 260. For 
many of the lamps, high and low 
power factor units are available as 
well as single and two lamp units. 

As mentioned before, it is possible 
to start a standard F lamp without 
the use of a preheating circuit and 
starter, by the application of a suffi- 
ciently high voltage. Figure 11 shows 
the circuit diagram of a Tulamp bal- 
last with the lead and lag feature for 
operating lamps specially designed for 
instant starting. There are several 
differences from the standard ballast 
shown in Fig. 10. It will be noted that 
no starting compensator is needed. 
Also the radio suppression capacitors 
are in parallel with each lamp rather 
than in the starter as is customary 
with preheat circuits. 
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Fig. 7. Fluorescent lamp circuit with series 

capacitance and inductance control. Ratio 

capacitor ohms to reactor ohms 2.35. Cir- 

cuit voltage 200, lamp volts 107, lamp am- 
peres 0.41 and lamp watts 40 
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Fig. 8. Fluorescent lamp circuit with series 

capacitance and inductance control. Ratio 

capacitor ohms to reactor ohms 3.5. Circuit 

voltage 200, lamp volts 107, lamp amperes 
0.41 and lamp watts 37 

















The open circuit starting voltage of 
this ballast is 450 volts, and for this 
reason it is desirable to interrupt the 
line circuit when a lamp is removed. 
Special lampholders have been de- 
signed so that when the lamp is in- 
serted the primary circuit is closed. 
Removal of the lamp opens the pri- 
mary circuit and eliminates the pos- 
sibility of shock. These lampholders 
also short out the cathodes of the 
lamp. One recently announced de- 
velopment has been a lamp in which 
the pins are shorted internally so that 
no further dependence is placed on 
the shorting mechanism of the lamp- 
holder. 


Starters 


The starting switch or starter is an 
automatic device to provide the proper 
interval to preheat the cathodes. It 
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Fig. 9. Fluorescent lamp circuit with series 

capacitance and inductance control. Ratio 

capacitor ohms to reactor ohms 5.0. Circuit 

voltage 200, lamp volts 97, lamp amperes 
0.41 and lamp watts 25 


also provides a break in the circuit 
which due to the circuit inductance, 


insures positive starting by placing a 
high transient voltage across the 
lamps. All starters essentially depend 
upon a bimetal strip or strips with 
contacts at the free ends. Several 
methods of heating such strips are 
employed, but there are two essential 
subdivisions, namely voltage actuated 
and current actuated starters. 

The most common type of voltage 
actuated starter is the _ so-called 
“glow” switch which is simply a very 
small electric discharge lamp which 
will glow on the open circuit second- 
ary voltage of the ballast. It will not 
glow on the operating voltage of the 
lamp (about half the open circuit volt- 
age). When the circuit is energized 
the glow of the gas heats the bimetal 
element causing it to deflect and close 
the contact, allowing the preheat cur- 
rent to flow through the cathode. 
When the contact is closed the glow 
discharge of the unit ceases and the 
unit cools. After the proper preheat 
interval has passed the contact opens, 
providing a high voltage inductance 
kick, and the lamp lights. The glow 
switch is so designed that it does not 
operate at the normal lamp voltage 
and is thus out of the circuit until the 
next start is made. The chief advan- 
tage of this type of starter is the fact 
that there is no wattage dissipation in 
the starter during normal operation. 
However, the inductive voltage avail- 
able for starting a lamp is reduced 
somewhat because a portion of this 
energy is dissipated in the switch it- 
self. For this reason it is not recom- 
mended for more difficult starting 
service such as direct current opera- 
tion of the larger fluorescent lamps or 
for low temperature starting condi- 
tions. 

With the current actuated starter 
the contacts are closed initially, per- 
mitting preheat current to flow 
through the cathodes as soon as the 
circuit is energized. A small heater 
coil is connected in series with the 
Tine. The preheat current flowing 
through this coil causes it to heat one 
bimetal strip. The strip then de- 
flects, opening the preheating circuit 
and starting the lamp. While the 
lamp is lighted its current flows 
through the coil, developing enough 
heat to keep the starter contact open. 
As indicated above, this type of starter 
is more positive under difficult oper- 
ating conditions than the glow type 
of starter. 

One of the major developments 
in starter design has been the perfec- 
tion of the so-called ‘No-blink” 
starter. With the types described 
above, the starter makes a continuous 
effort to start the lamp so long as 
the line is energized and the lamp is 
not operating. When a lamp reaches 
the end of life and the cathodes are 
deactivated the lamp will go longer 
sustain an arc. However, the original 
starters would continually attempt to 


start the lamp, producing an annoy- 
ing flashing or blinking which would 
continue until the lamp was removed 
or the starter wore out. This was 
probably the most serious problem to 
overcome in the improvement of fluor- 
escent lighting. Today, however, sev- 
eral types of starters have been de- 
veloped which incorporate a small cur- 
rent actuated thermal circuit breaker. 
When the lamp starts to blink, it is 
using the higher preheat current al- 
most steadily. The excess of current 
causes the circuit breaker to trip 
after a period of a minute or so. This 
opens the circuit and the lamp either 
starts once more from the inductive 
kick given by the opening of the cir- 
cuit breaker or it goes out. In either 
event the blinking has ceased and 
when the circuit is turned on the next 
time no starting effort is made. With 
one type of starter this circuit breaker 
is reset manually at the time the lamp. 
is replaced. In another completely 
automatic type a small holding coil 
keeps the circuit breaker open until 
the lamp is replaced and normal op- 
eration can be resumed. It is felt that 
such “No-blink” starters will do much 

















Fig. 10. Tulamp ballast circuit for operating 
two 40 watt tungsten cathode fluorescent 
lamps with preheat starting. Lamps operate 
out-of-phase to minimize stroboscopic effect 
and power factor is essentially unity 


to overcome the operating difficulties 
which have faced fluorescent lighting. 

However, with all starter circuits 
that have been developed to date 
there is a certain interval between 
the switching on of the circuit and the 
lighting of all the lamps. Since this 
is usually less than five seconds it 
is relatively unimportant. However, 
there seems to be a rather strong 
trend toward the use of instant start 
circuits on which the lamps light im- 
mediately when the circuit is ener- 
gized. At the present time such cir- 
cuits result in a more costly installa- 
tion, from the standpoint of both 
initial and operating expense. Never- 
theless, it is felt that instant starting 
circuits will become increasingly im- 
portant. 


Efficient Installations of Fluorescent Lamps 


F lamps are inherently long light 
sources of relatively low brightness. 
Thus, glare from individual F lamps 
is much less than from individual 
tungsten filament or mercury lamps, 
both of which are relatively small, 
high brightness sources. However, it 
must be borne in mind that a great 
many more lamps are used and that 
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glare is due to more than the intrinsic 
brightness of the source alone. The 
degree of glare is also affected by the 
size of the light source and its angu- 
lar height above the line of sight. For 
these reasons it is desirable to use re- 
flecting equipment which controls the 
distribution of light from the lamp, 
redirecting it efficiently toward the 
work plane and minimizing direct 
glare or brightness toward the eye. 
With the older types of light sources 
(tungsten filament and mercury 
lamps) it was frequently desirable 
also to reduce the brightness of the 
light source as seen from the work 
area (reflected glare). This has not 
been found necessary for most indus- 
trial applications of F lamps. Con- 
sequently, conventional lighting equip- 
ment for factories and for many of- 
fices has evolved into a relatively sim- 
ple reflector over the lamps which ex- 
tends down on either side to shield the 
crosswise brightness of the lamp from 
view. With office equipment the end- 
wise view also is frequently shielded, 
though to a lesser extent. In indus- 
trial applications there are relatively 
few places where endwise shielding 
has been found essential. 


Some of the factors which must be 
considered in selecting equipment 
are: 


1. Desired distribution of light and 
suitability for the particular interior 
being considered—which will depend 
upon the type of work conducted and 
the room proportions. For example, 
in a high, narrow room such as an in- 
-dustrial crane-way in which reflectors 
must be mounted above the crane, it 
usually is necessary to install fairly 
concentrating equipment. Suitable re- 
flectors can be designed more effi- 
ciently for small, high brightness 
‘sources such as tungsten and mer- 
-cury lamps than for F lamps. Thus, 
one finds such areas usually lighted 
with either of the first named sources 
or the two in combination. 

For some high, large rooms such as 
airplane assembly areas, F lamps 
have been used effectively and effi- 
‘ciently where the type of work de- 
‘manded a high quality of illumination. 

2. Overall efficiency of the reflec- 
‘tors. 
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Fig. 11. Tulamp ballast circuit for operating 

two 40 watt tungsten cathode fluorescent 

lamps with instant starting. Starters are 

eliminated but ballast losses and initial 

cost are greater. Reduced stroboscopic ef- 

fect and essentially unity power factor are 
obtained 








Fig. 12. An excellent example of fluorescent lighting of a machine shop. Approved re- 
flectors for two 40 watt lamps are laid out in a “grid” pattern to obtain optimum visibility 
with a minimum of shadows. Illumination in service approximately 80 footcandles 


3. Ease of equipment maintenance. 
This includes the intrinsic rate of 
dust accumulation (which varies with 
the reflector design), the ease of 
cleaning and making lamp replace- 
ments. 

4. Adaptability to the use of a 
larger lamp or more lamps if more 
light should be desired at a later date. 

5. Mechanical construction feature; 

6. Cost. 


Maintenance 

No discussion of lighting is complete 
without including consideration of its 
proper maintenance. F lamp installa- 
tions are considerably more compli- 
cated from the standpoint of wiring 
and necessary accessories than the 
previously standard filament lighting. 
Also, there are usually more lamps in 
a given area. However, their advan- 
tages are so great that they have 
achieved wide acceptance despite the 
relatively greater maintenance prob- 
lem. In many cases the fullest utiliza- 
tion of F lighting is not being ob- 
tained by the user simply through 
neglect of the lighting system. When 
the lighting is installed, provision 
should be made to reach it safely, 
economically and conveniently. A reg- 
ular program of reflector cleaning 
should be instituted, the frequency of 
which will depend upon the rate of 
dirt collection. An analysis will show 
that it is economical in most cases to 
clean reflectors much more frequently 
than is common practice. Reflector 
cleaning in most installations should 
be not less than once every four 
months. In many cases, cleaning once 


a month will prove economical from 
the standpoint of the quantity of light 
received per dollar expended on the 
installation. 


Also with F lamp installations it has 
been found that with the long life 
and large number of lamps involved, 
group replacement of all of the lamps 
at predetermined intervals is simpler 
and more economical than replacing 
the lamps one by one as they burn 
out. This system is now being used in 
many places. It is felt that the trend 
in this direction is amply justified by 
the greater quantity of light received 
for a given initial investment in equip- 
ment, and a fuller utilization of the 
dollars spent for power. 


The Place of Fiuorescent Lamps in 
Lighting Practice 

Fluorescent. lighting to date has 
been applied extensively to factories, 
particularly through the war period. 
Stores and offices are also using F 
lighting widely although to a lesser 
extent than would have been the case 
had the war not interfered with the 
the production of commercial light- 
ing fixtures, Their use was confined 
to high priority locations because of 
material shortages. For the same rea- 
son, fluorescent in the home is still 
in its infancy although it is expected 
to be used widely in bathrooms, 
kitchens, garages, basements and 
other work areas in the home. The 
new circular fluorescent lamps will 
doubtless find wide application in por- 
table lamps, and undoubtedly many 
types of fixtures for living rooms, din- 
ing rooms, etc., will become available 
in the postwar period. 
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What the Power Engineer Needs to Know About 


THE PNEUMATIC CONVEYOR 





What the pneumatic conveyor is ... Handling ashes its principal 
power plant use... Details of two systems, one using exhauster, 
other using steam jet, to produce high-velocity air stream .. . 
Typical installations ... Advantages and precautions in installing 
and operating ... Single steam jet system ... Multi-jet system... 
Can you handle coal satisfactorily with pneumatic conveyor? 


By Wilbur G. Hudson 


HIS discussion of pneumatic con- 
veyors will be restricted to their 
power plant usage, though there are 
ether important applications, which 
they solve better than is possible with 
any mechanical conveyor or combina- 
tion of conveyors. The pneumatic 
conveyor utilizes a high-velocity air 
stream, generated by a rotary ex- 
hauster or by the injector action of 
a steam jet. 
Conveyor With Exhauster 
The earliest general use of the 
pneumatic conveyor for handling boiler 
house ashes dates from about 1900. 
The routine layout is an 8-in. or 10-in. 
pipe extending along the ash-pit fronts 
with an intake “saddle” and plug at 
each. The duct then extends upward 
and across to a storage tank. When 
the air blast is maintained by a high- 
speed centrifugal exhauster or a 
slower-speed positive type exhauster, 
the tank is as nearly air-tight as pos- 


Consulting Engineer 


sible and the exhauster maintains a 
reduction of pressure therein. A dust 
collector or air washer between tank 
and exhauster protects the latter from 
the abrasive effects of the dust. Since 
the ashes cannot be handled wet with- 
out plugging the elbows, a water spray 
is injected some distance ahead of the 
entrance of the duct into the tank. 
The ashes build up a high velocity, so 
a “target” off the end of the duct re- 
ceives the impact. This target may be 
an open bottom cone, in which the 
ashes pack and thereafter spray down- 
ward. 

With an air flow of 2500 cu ft of 
air per minute and suitable velocity, 
the handling capacity will be 300 to 
400 lb of ash per minute, which is 
about the limit for one man. It is 
advantageous to offset the feed inlets 
as shown in Fig. 1, so the air blast is 
not completely blocked as each batch 
is shovelled in. 


Center Grid is Removable 


Cast Steel Grid-24"x 24” 
Grid Bars 1” Thick x 3} Deep 
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Fig. 1. Feed hopper 
and grid—offset type 
of ash conveyor. 
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Conveyor With Steam Jet 


About 1905 the steam jet conveyor 
began to receive attention. It elimi- 
nated the costly motor-driven ex- 
hauster by maintaining the air blast 
with a steam jet nozzle, usually lo- 
cated at the up-turn. The steam also 
quenches hot ashes and to some extent 
serves to suppress the dust in the ex- 
haust from the storage tank. The av- 
erage cost of an exhauster-operated 
installation for a plant of 1500 or 2000 
bhp was about $5000 erected, while 
the steam jet conveyor could be pur- 
chased for about $1800, so it was quite 
a competitor, though it took the equiv- 
alent of three times the power for the 
same capacity. 


Typical Pneumatic Installation 


Figure 2 shows one of the early 
pneumatic installations at a U. S. Na- 
val Supply base. The dust collector is 
a centrifugal type mounted so the 
collected dust can be chuted to cars. 
The positive exhauster is within the 
house at the right. This installation 
handled 300 lb per minute with a 30- 
hp exhauster which maintained a re- 
duction of pressure of 2 lb per sq in. 
in the tank, or about 7 or 8 oz. at the 
farthest intake. The noise of the pul- 
sating exhaust was annoying to the 
personnel, so it was led into a 2 by 2- 
ft trench with loose planking and 
sand cover and extending beyond the 
trestle. Although crude, this muffler 
was completely effective and created 
negligible back pressure. 


Precautions Necessary in Installing and 
Operating 
If the ashes contain incandescent 
clinkers, there is some explosion risk 
in this type of conveyor. The dis- 
charge gate at the bottom of the tank 
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cannot be completely air-tight, so 
there is some leakage upward. If the 
water spray should not be turned on, 
the tank may receive hot clinkers 
fanned by this fresh air until the gas 
is ignited. The risk is reduced by 
interlocking the water valve with the 
motor switch, and having a large 
manhole cover on the tank held up by 
springs until drawn down to its seat 
when the exhauster starts, though 
free to blow off. ° 

Even then explosions have occurred 
—not serious, however. At the Phila- 
delphia Electric Co. the operator found 
it convenient at night to clean up the 
basement by sweeping coal siftings 
into the ash duct. One day the top of 
the tank blew off and landed on the 
truck team waiting for a load. At 
Brooklyn Navy Yard, an explosion 
occurred which wrecked the dust col- 
lector and piping between collector 
and tank. This was inexplicable until 
it was found that, when the yard fire 
protection system was in use, the wa- 
ter pressure was reduced so much that 
the quenching spray ceased. 


Simple Steam Jet System 


The actuating unit of the jet sys- 
tem is shown in Fig. 3. The replace- 
able Monel jet nozzle is located in a 
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Fig. 2. Pneumatic conveyor, in background, in course of erection at a U.S. Naval Supply Base. 


recess at the bottom of the elbow, 
where it is protected from the stream 
of material. The ashes strike against 
the wear plate and are sprayed up- 
ward with considerable turbulance or 
eddying, hence the replaceable wear 
plates just above. 

It will be noted that the air blast 
back of the nozzle is induced by the 
vacuum-producing action of the jet, 
and then, positively, by the push of 
the expanding high velocity steam. 
Ashes are quenched automatically and 
the tank or bin need not be air-tight, 
in fact it must be vented. The ashes 
in storage usually are too wet because 
of condensation, and are not easily 
emptied from the tank. A minimum 
of 15 lb steam pressure is desirable. 


Advantages of Jet System 


Although not efficient, the jet sys- 
tem has some very good points. If the 
ashes can be handled during the noon 
or evening shut-down periods, the 
power requirement is not so important 
since steam which otherwise would, 
at least in part, be wasted, is utilized. 
When ashes can be disposed to a waste 
area, the duct is simply extended to- 
ward that point, lengthened from time 
to time, or switched around, and, if 
water is injected somewhere along the 





In foreground is a 400-ton coal storage bin. 


line, there is very little dust nuisance. 

The outstanding advantage of the 
pneumatic and jet systems is-flexibil- 
ity. The duct can be led along almost 
any path, bend around corners, rise 
vertically or on an incline, and, due to 
the inflow of air at the intake where 
ashes are fed, there is freedom from 
dust and gas in the basement. More- 
over, there are no moving parts, which 
always constitute a danger to un- 
skilled men. 


Development of the Multijet System 


Efforts were directed toward im- 
provement of efficiency as the jet sys- 
tem became increasingly popular. The 
first improvement located a venturi- 
type jet fitting in the exhaust line 
from a closed tank to the stack. While 
this improved the efficiency, it again 
introduced the objectionable closed 
tank. Efficiency eventually was vastly 
improved by several manufacturers, 
by locating the venturi jet fitting 
between a receiver and air washer, 
and discharging the receiver at inter- 
vals into a storage tank beneath. 

We will describe one such system.* 
As shown in Fig. 4, the receiver and 
washer somewhat resemble a centrifu- 





* United Conveyor Corp. 
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Fig. 3. Actuating unit 
of steam jet conveyor 








gal dust collector, but are of heavy 
sectional plates. At the bottom of the 
receiver is a flap gate held shut by 
the reduction of air pressure within, 
maintained by an argand venturi fit- 
ting between receiver and washer. 
The material entering the receiver 
skims around and settles downward. 
Steam and dust passing into the 
washer are sprayed with water and 
drain off to a sewer. A timer opens 
the steam throttle for 80 seconds, then 
closes it for 10 seconds. The operation 
is thus intermittent. Some 300 lb of 
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ashes collect in the receiver, to be 
dropped into the bin when the throttle 
closes. The efficiency probably is be- 
tween that of the pneumatic and 
single jet systems. 


Coal Handling by Pneumatic Conveyor 

Coal handling by pneumatic con- 
veyor has few attractive features. The 
50-ft-per-sec velocity breaks up the 
coal into a powder, which generally is 
undesirable. In the modern pulverized- 
coal burning plant, it would not be; 
but pulverized coal is difficult to move 
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Fig. 4. Actuating unit of the multijet venturi steam pneumatic ash-handling 
system. Operating cycle is intermittent. Ashes are collected in the receiver 
mounted above the storage tank, then the exhauster is stopped to allow the 
batch to drop into storage. Some steam or vapor may escape from the air 
washer and, if objectionable, the exhaust may be led to the stack. 


from a bunker, especially if damp. 
The author recalls one installation in 
Massachusetts where the layout in- 
cluded a short horizontal run, a lift 
of 40-ft, a horizontal run across an 
intervening building and a lift of 50- 
ft to a storage tank. The exhauster 
was 200 hp and the capacity 40 tons 
per hour. 

A feeder, bucket elevator and in- 
clined belt conveyor using 200 hp 
would have a capacity of about 1000 
tons per hour. Of course, the invest- 
ment would be much greater. Usually 
a coal handling scheme involves dis- 
tribution to a bunker of some length. 
A pneumatic conveyor cannot do this 
without considerable complication. 


Comment 


Disposal of ashes from a plant 
where mechanical handling is involved 
is not infrequently difficult. The abra- 
sive and corrosive qualities of the ma- 
terial are bad factors and mainte- 
nance costs are high. As compared 
with a drag chain conveyor and bucket 
elevator, the jet system has a distinct 
advantage in that it eliminates danger 
to the operator, is dustless—at least 
where the ashes are fed to the duct— 
ana, though the power requirement is 
much higher than for a conveyor and 
elevator, this usually is a minor con- 
sideration. 





REFERENCES: 

Power eet Engineering, i 1943. 

Power Plant Engineering, 1944, 

Conveyors and Related auiigent by Wilbur G. 
Hudson, John _— & Sons, N. Y. 


Quick Stopping for 
Tap Changers 


IN motors that drive switches to 
change transformer taps under load 
accurate stopping is as important as 
the actual operation itself. Tap- 
changing motors previously have 
been stopped by a_ well-designed 
shoe-type brake. But, friction brakes 
wear and cannot always be relied 
upon for consistent performance. 


The newest’ motors developed by 
Westinghouse don’t use friction 
brakes. They are brought to a stop 
by plugging, ie., the power is re- 
versed which causes the motor to try 
to run in the opposite direction. At 
the exact instant of stopping the 
power is disconnected. By this means 
the motor, running at 3000 rpm, stops 
in from five to seven revolutions, or 
about one fifth second. 

Mounted on a motor shaft exten- 
sion, the new switch employs friction 
drive and stops the motor by elec- 
trical plugging action alone. A light, 
fixed drag prevents drift between 
operations. A traveling nut provides 
axial movement of the actuating 
lever to prevent hunting. Parts are 
self lubricating and corrosion resist- 
ant. Life tests and service records 
indicate extreme reliability over 
more operations than expected in 
the normal life of the equipment of 
which it is a part. 
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ASME in 
ANNUAL 


its 66th 
MEETING 


By Ralph E. Turner, 


Editor, Power Plant Engineering 


N THE WAR-IS-OVER spirit, the 
sixty-sixth annual meeting of the 
American Society of Mechanical Engi- 
neers was held at Hotel Pennsylvania 
in New York City on November 26 to 
29 inclusive, celebrating at the same 
time the twenty-fifth anniversaries of 
the Aviation, the Materials Handling 
and the Wood Industries Divisions. 

A veritable flood of ideas, born and 
grown strong during the years of war, 
seemed to have broken their bounds 
and were eagerly sought for possible 
use by scientists, engineers and in- 
dustrialists. 

Alex D. Bailey of the Common- 
wealth Edison Co. of Chicago, an emi- 
nent power engineer, has for the past 
year been president of the Society 
and presided at all executive and sev- 
eral other sessions of the meeting. 

While not the largest meeting in 


Fig. 1. President Alex D. Bailey, Vice President in Charge of Engineering, Commonwealth 


value of its assets above debts on 
September 30 amounted to $491,987.56 
which the committee believed should 
carry on the Society’s essential activi- 
ties through a depression period if 
need occurs. 

With the close of the war, this meet- 
ing brought out evidence that engi- 
neers are not taking up peace-time 
activities where they were four years 
ago but several steps advanced, for 
their participation in the winning of 
the war has given industry data on 
the application of scientific and engi- 
neering principles that would not like- 
ly have been obtainable except under 
the stress of a nation at war. Outstand- 
ing among these developments and ad- 
vancements are: Atomic energy, gas 
turbines, rocket planes, synthetic rub- 
ber, silicones, control methods, indus- 


trial and laboratory instruments, fab-: 





Edison Co., Chicago: Secretary, Clarence E. Davies, Colonel Ordnance Department, USA: 
President-Elect, D. Robert Yarnall, President, Yarnall-Waring Co., Philadelphia. 


number of attendants, more than 3100 
registered and nearly 4000 attendec 
at least some portion of the meeting. 
War restrictions delayed arrange- 
ments for this meeting until after V-J 


day which hurried the preparation 


and prepublication of some of the pa- 
pers, but an extremely full program 


with many simultaneous sessions was§ 





Society activities indicate 
progress and financial advance- 
ment — Aviation, Materials 
Handlirig and Wood Industries 
Divisions pass quarter century 
mark — National meetings an- 
nounced for 1946 — Scientific 
and engineering progress during 
war noted — Operating expe- 
rience with large forced circula- 
tion boilers discussed — Prog- 
ress in metals research reported 
— Compression distillation, a 
wartime development — Gas 
turbine details discussed — 
Method of estimating fuel re- 
quirements for Army camps 
described — Model smoke or- 
dinance proposed — Fuel pow- 
dered by passing through nozzle 
with steam or compressed air — 
New engineering materials — 
Causes and effects of graphitiza- 
tion being studied. 





rication methods, alloyed metals, lu- 
bricants, insulating materials, and 
wider application of such materials as 
aluminum, magnesia, plastics, and 
plywood. All of those subjects came 
in for discussion, to which should be 
added such phases of humanics as 
management, consulting engineering 
practice, education and training, citi- 
zenship and biomechanics. 


Forced Circulation Boilers 

Engineers who have been looking 
for operating data on large forced 
circulation boilers were provided with 
this data in a paper by G. U. Parks 
of Montaup Electric Co., W. S. Pat- 
terson of Combustion Engineering Co., 
and W. F. Ryan of Stone and Web- 
ster. The unit dealt with is the forced- 
circulation boiler at Somerset Station 
which was installed during 1940-42 as 
part of the topping installation. This 
and other papers dealing with forced- 
circulation boilers are- printed in ab- 
stract on other pages of this issue, but 
it may be said-here that the authors 
took great pains to describe all sig- 
















carried out substantially as planned. 
Arrangements are now being made 
for four national meetings during 
1946, as follows: Spring meeting, 
Chattanooga, April 1-4; Semi-annual, 
Detroit, June 17-20; Fall, Boston, Sep- 
tember 80 to October 8; Annual, New 
York, December 2-6. Fig. 2. Five of Medalists honored by ASME—Bruce E. DelMar, Dr. Joseph M. Juran. Dr. 
Financially, the Society reports the Sanford A. Moss, William J. King and Dr. William F. Durand. 
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Fig. 3. The society was honored at the dinner by the presence of these four Fiity-Year 
Members: Arthur L. Rice, Editorial Director of Power Plant Engineering, Chicago: Fred 
H. Colvin, Editor Emeritus of American Machinist, Point Pleasant, N. J.: John W. Gray, 
retired, Wayne, Pa.; and Arthur M. Greene, Jr., Dean Emeritus, School of Engineering, 
Princeton, N. J. The other Fifty-Year Members, not present at the meeting, are J. Francis 
Booraem, George W. Colles, William S. Conant, Edward R. Gnade, Frederick A. Goetz, 
George F. Hardy, Albert C. Larkin, Peder Lobben, William E. Mathews, John A. Pilcher, 
A. M. Robeson, George B. Willcox and Howard E. Williams. 


nificant changes that were made and 
the reasons for making them. 

Other papers dealing with this unit 
related experiences with the feed- 
water system, the potassium treat- 
ment employed and with the instru- 
ments and controls. 

Opportunity was afforded those who 
take opposite sides in the matter of 
boiler water circulation to express 
their views when a paper on the sub- 
ject “A Comparison of Operation of 
Forced and Natural Circulation Boil- 
ers” was presented by George F. Ross 
and Leonard Wilkins who reported 
upon results obtained by boilers of 
both types in Coppers Co. Butadiene 
Division plant at Kobuda, Pa. 

Under the auspices of the Power 
and Fuels Division a symposium was 
held on reducing losses in power gen- 
eration and consumption. The intent 
was to present the manner in which 
different companies in widely sepa- 
rated fields apply their plant effi- 
ciency observations to daily operating 
practice in the interest of obtaining 
better operating results. The sched- 
uled speakers were H. D. Hawkins, of 
E. I. du Pont de Nemours & Co.; 
Frank L. Bradley, of Forstmann 
Woolen Co.; O. F. Campbell, of Sin- 
clair Refining Cv.; J. R. Michel, of 
Commonwealth Edison Co., and L. M. 
Goldsmith, of Atlantic Refining Co. 
This symposium was the how-to-do-it 
power session of the meeting. 


Metal Research 


As power generation has advanced 
in efficiency, engineers have found this 
advancement blocked by the inability 
of available materials to withstand 
the high temperatures required to 
accomplish the desired results. The 
development of alloyed steels has been 
the answer to many of the needs of 
industry, but in order to obtain full 
use of these alloys their physical qual- 
ities must be definitely known. Many 
of the answers have come from the 
research laboratories of Purdue Uni- 
versity and although the work. is still 


going on, the progress made to date 
was recounted in a paper prepared by 
J.T. Agnew, G. A. Hawkins and H. L. 
Solberg. 

Their report had to do with their 
investigation of stress-rupture char- 
acteristics of various steels at 1200 F. 
In these studies the authors dealt 
with such alley steels as carbon moly, 
chrome moly, chrome silicon and tan- 
talum stabilized chrome. These steels 
were time-tested for corrosion, brittle- 
ness, elongation, ductibility and neck- 
ing characteristics. 


Compression Distillation 

One of the wartime developments 
described here for the first time is 
the Kleinschmidt compression method 
for distilling water. The paper was 
presented by Allen Latham, Jr., of 
Arthur D. Little, Inc., who stated that 
compression distillation depends upon 
mechanically compressing the steam 
or other vapor leaving the evapora- 
tion compartment of the still. This 
compression raises the temperature of 
the steam a few degrees. At the higher 
pressure, the steam condenses at a 
temperature somewhat higher than 





Honors and Awards 
Asme Medal to 
William F. Durand 
Holley Medal to 
Sanford A. Moss 
Worcester Reed Warner Medal to 
Joseph M. Juran 
Melville Medal to 
William J. King 
Charles T. Main Award to 
Jack Darndell 


Bruce E. DelMar 
Undergraduate Student Award to 
Ensign John W. Erickson 
Honorary Membership to 
Rear Admiral Harold G. Bowen 
Dugald C. Jackson 
Audrey A. Potter 
Wong Wen-hao 


Junior Award to 


Thought Provoking Quotes 


In my opinion everything possible should 
be done to preserve the continuity of that 
team (Science - Industry - Ordnance) in the 
years of peace which lie ahead. 

—NMajor General G. M. Barnes 





The machinery used in the war program 
was the result of millions of dollars spent 
on research over the years by the builders 
of turbines, reduction gears, electrical ma- 
chinery, boilers, cables, Diesel engines, and 
many other machinery items. 

—Rear Admiral Harold G. Bowen 





At sonic and supersonic speeds there is 
formed in the air in contact with the mov- 
ing object a shock or compression wave 
which travels with the object and modifies 
in extreme degree what may be called aero- 
dynamic form. The laws of fluid flow around 
the object are profoundly modified, the re- 
sistance or drag of the object is greatly 
increased and the distribution of pressure 
over its surface undergoes extreme changes. 
Due to this latter condition, control surfaces, 
properly adapted for use at normal speeds, 
may fail utterly to furnish control at sonic 
and supersonic speeds. 

—Dr. William W. Durand 

It is difficult, if not impossible, for a 
superintendent to contro] the expense in his 
department if he is not solely responsible 
for all of it, as well as directly responsible 
for the excellence of the whole operation. 

—H. L. R. Emmet 


I believe it is in the national interest to 
establish a national research foundation 
composed of the most highly qualified sci- 
entists in the United States and charged 
with the responsibility of furthering basic 
research and development in all fields of 
science, and the scientific training of ade- 
quate numbers of highly qualified men. 

—Lieutenant General Ira C. Eaker 


Do not think of rehabilitation solely in 
terms of the returning veteran. The average 
ex-serviceman will return an even more de- 
sirable employee than when the armed 
services beckoned. He has been trained, 
knows the value of loyalty and is in the 
most employable age group. 

—John V. Grimaldi 

Because of his training, the engineer is 
guided by sheer logic and may be counted 
upon to gather, evaluate and collate the 
thousands of facts that enter the industrial 
picture and present them to top manage- 
ment for decision of policy. 

—J. P. Kottcamp 





Speeds of even 1500 or 2000 miles an 
hour do not by any means represent the 
maximum that can be reached with the aid 
of the jet propulsion motors and engines. 
When we turn to true rocket motors; that 
is, to thosé in which the oxidizer as well 
as the fuel is supplied as part of the pro- 
pellant, velocities measured in miles per 
second, are readily obtainable. 

—G,. Edward Pendray 





We are moving forward toward our goals 
of full production and full employment. We 
are moving once again toward a free econ- 
omy. I am convinced that not many months 
ahead, the Civilian Production Administra- 
tion will be able to close its doors, with 
industry free to go ahead on its own. In all 
sincerity I think the future looks bright. 

—John D. Small 
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Fig. 4. Lieutenant General Ira C. Eaker, 
Deputy Commander, Army Air Forces, who 
addressed the 1500 attending the annual 


dinner on the subject “Victory Through Air 
Power.” 


the boiling point of the evaporating 
raw water, so that heat can flow from 
the condensing steam to the raw wa- 
ter and boil it. Power is furnished by 
a gasoline engine. 


- Elbow Combustion Chamber 

Success of the gas turbine depends 
upon the successful operation of all 
its details of construction and one of 
the most important is the combustion 
chamber. This was emphasized in the 
paper by Martin A. Mayers and 
Wayne W. Carter who described the 
elbow combustion chamber employed 
in the gas turbine plant designed and 
built for the U. S. Navy by the Elliott 
Co. during the period 1942-44. Among 
the requirements of this element of 
the unit was that it was necessary to 
provide heating of the working me- 
dium in two stages, one before the 
first stage of expansion and a reheat 
after this; and to reduce the parasitic 
losses associated with the combustion 
chambers to a minimum. The process 
entails the necessity of supplying heat 
to a flue gas, resulting from the com- 
bustion in the initial, or high pres- 
sure, combustion chamber, which may 
contain 2.7 per cent carbon dioxide, 
2.6 per cent water vapor, and whose 
oxygen concentration may be reduced 
to about 16.5 per cent. 

The elbow combustion chamber em- 
ployed is reported to permit heat re- 
lease of 25,000,000 Btu per cu ft per 
hr, with air supplied at 95 psia and 
650 F, when it requires a pressure 


New Officers for 1946 


President—D. Robert Yarnall 

Regional Vice Presidenis—Alexan- 
der R. Stevenson, Jr.: Samuel R. 
Beitler: J. Calvin Brown; Rudolph 
F. Gagg: Edward E. Williams 
and Linn Helander. 

Directors-at-large—Edgor J. Kates 
and J. Noble Landis. 








drop of only 16 in. water column; it 
permits a turndown to 1/20 of full 
load, and is extremely sensitive to fuel 
air ratio. 


Fuel Use and Preparation 

Being one of the largest consumers 
of fuel in the continental area of the 
United States, the Army has been 
confronted with the probiem of esti- 
mating and evaluating the fuel re- 
quirements for the various camps 
throughout the country. The problem, 
according to R. E. Biller who is me- 
chanical engineer for the army, is 
complicated by the fact that camps 
are located in areas with all grada- 
tions between year ’round heating and 
short seasonal demands, that almost 
every available type of fuel is used, 
that the personnel changes continu- 
ally, that every type of heating equip- 
ment is used, and that buildings rang- 
ing from permanent hospital struc- 
tures to tents are heated. 

In his paper, Mr. Biller presented 
a report on the general nature of the 
attack of the problem, the data col- 
lected throughout the study, the meth- 
ods of analysis of the data, the methods 
used to evaluate the fuel allowance 
factors, the results of an analytical 
survey of the fuel consumption of 
posts throughout the country to de- 
termine from actual consumption sta- 
tistics the extent to which the original 
allowances cover the fuel require- 
ments of posts, camps and stations. 

As chairman of the Model Smoke 
Law Committee of the Fuels Division, 
ASME, John F. Barkley of the U. S. 
Bureau of Mines, presented a sample 
ordinance which embraced the cre- 
ation of a department of smoke regu- 
lation headed by a salaried chief 
smoke regulation engineer who would 
be assisted in enforcement by an ad- 
visory board, most of whom would be 
engineers and an appeals board. Such 
an organization would have control 
over fuel burning equipment. 

In a paper by J. I. Yellott and A. D. 
Singh the results obtained in tests on 
the process of pulverizing coal by 
passing it through a nozzle were de- 
scribed. In the process employed 
steam or air under pressure enters 
the minute pores of the coal and, 
when the coal passes almost instan- 
taneously through the nozzle, thus 
greatly reducing the outside pressure 
on the coal, the gas which is trapped 
in the pores expands and powders the 
coal, the drying is accomplished simul- 
taneously zo that the product is ob- 
tained in the form of a fine, dry pow- 
der. Fineness of pulverization depends 
upon pressure drop and the ratio of 
gas flow to solid flow. Results of ex- 
periments on bituminous coal, coke 
breeze, oil shale, and limestone were 
included in the paper. 

Rubber and plastics were among the 
materials given special attention. In 
this field new materials, new products 
and processes are being developed and 
created almost daily. Among these 
new materials whose physical prop- 

(Continued on Page 122) 


Papers Pertaining 
To Power Engineering 


_ Operating History of 2000 psi Forced Circula- 
tion Boiler at Somerset Station of Montaup Elec- 
tric Se U. Parks, W. S. Patterson 
and W. F. Ryan. 

Special Studies of the Feedwater-Steam System 
of the 2000 psi Boiler at Somerset Station of 
Montaup Electric Company—W. D. Bissell, B. 
J. Cross and H. E.. White. 

Results of Potassium Treatment in the 2000 psi 
Boiler at Somerset Station of Montaup Electric 
Co.—W. W. Cerna and R. K. Scott. 

Experience with Instruments and Control Equip- 
ment for 2000 psi_ Boiler at Somerset Station of 
Montaup Electric Co.—W. D. Bissell and E. B. 
Powell. 

A Comparison of Operation of Forced and Nat- 
ural-Circulation Boilers—George F. Ross and 
Leonard Wilkins. 

Stress-Rupture Characteristics of Various Steels 
at 1200 F—J. T. Agnew, G. A. Hawkins and H. 
L. Solberg: 

Effect of Flow Conditions in Large Ducts on 
the Performance of Inertia Cinder Cafchers—E. 
W. Bullock an W. B. White. 

Compression Distillation—Allen Latham, Jr. 

The Control of Fouling Organisms in Fresh and 
Salt-Water Circuits—John G. Dobson. 

Hydraulic Gate Equipment for Recent Prejects 
of the Tennessee Valley Authority—Kenneth C. 
Roberts. 

Coaster Gate and Handling Equipment for 
River Outlet Conduit at Shasta Dam—Jacob E. 
Warnock and Howard J. Pound. 

Sliding Friction Under Extreme Pressures—S, 
J. Dokos. 

The Influence of Oil-Film Journal Bearings on 
~~ oe of Rotating Machines—A. C. Bg. 

ermodynamic Properties of Highly S - 
heated Steam from 1200 F to soon f aa ‘om 
14.7 psi to 900 psi—E. F. Lype, M. Friedman 
and J. I. Yellott. 

A Marine Gas Turbine—Lt. Comdr. A. T. 
a — B. Smith and C. R. Soderberg. 

e Elliott-Lysholm Com 0: . A. Wil- 
son and J. W. Crocker. ee a 

The Elbow Combustion Chamber—M. A. 
Mayers and Wayne W. Carter. 
ae a Wyss-AK Giesed-Cacle Turbine, Its 

ua evelopment tu: 

Farag ong Pp an uture Prospects—Dr. 

Estimating and Evaluation Arm ire- 
or E. Biller. siete 

_Example Section for a Smoke Regulati - 
dinance by Model Smoke Law Cues ak 
Barkley, O. F. Campbell, A. G. Christie, W. G. 
Christy, T. A. Matsh, T. E. Purcell, R. A. Sher. 
“- Mo R. R. Tucker. 

ew Method of Pulverizing and Drying Coal 

—* D. Singh and J. I. Yellott. aunts 
erman Production of Synthetic Liqui 

wen pe ion of Synthetic Liquid Fuels— 

Viscosity of Lubricants under High P 
—Coordinating the Data from Ten Iovesigntons 
—Mayo D. Hersey and Richard F. Hopkins. 

Di-Methyl Silicone Fluids and their Perform- 
ance Characteristics in Unilaterally Loaded Jour- 
nal Bearings—J. E. Brophy, R. O. Militz and 
W. A. Zisman. 

Di-Methyl Silicone Fluide and their Perform- 
ance Characteristics in Hydraulic Systems—V. 


Fitzsimmons, D. L. Pickett, R. O. Militz, and 
W. A. Zisman. 
Failure _of Ductile Metals in Tension—G. 


Sachs, J. D. Lubahn, and G. Espey. 

Physical Properties of Plaspreg—John Del- 
monte. 

Effect of Molding Pressure and Resin on Re- 
sults of Short-Time Tests and Fatigue Tests of 
Compreg—W. N. Findley, W. J. Worley and C. 
D. calieff. 

Advances in Plastics During 1945—R. J. Moore. 

Foam Sponge—W. L. Jantzen. 

Summary Report of Battelle Graphitization In- 
ie gy L. Hoyt, R. D. Williams, and 

._M. Hall. 


Progress Report for Project No. 29 on. Sus- 
gy tgp > Casting Steels to Graphitization— 
o Je nter. 

comparative Graphitization of Some Low-carbon 
Steels with and without Molybdenum and 
Chromium—G. V. Smith, S. H. Brambir, and 
W. G. Benz. 

Further Observations of Graphitization in 
Aluminum Killed Carbon Molybdenum Steel 
Steam Piping—R. W. Emerson and Matthew 
Morrow. . 

Graphitization in Some Cast Steels—A. J. 
Smith, John Urban and J. W. Bolton. 

Influence of Heat Treatment upon the Suscep- 
tibility to Graphitization of High Aluminum De- 
oxidized Carbon Molybdenum Steel—F. Eberle. 

Lubricants as Engineering Materials—Charles L. 


Pope. 
Taachoaient Seal Failures and Their Causes— 
Douglas R. Lewis. 

Correction of Measurement of Power Output i 
ndi- 





Diesel Engines to Standard Atmospheric 
tions—M. A. Elliott. 


January, 1946—POWER PLANT ENGINEERING—Chicago, Ill. 75 





How Forced Circulation Boilers Operate 


Complete details of performance of 2000-psi Montaup forced-circulation boiler: data on 
special research work done, from 1942 to present. . .. Comparison of operation of 750-psi 
forced circuiation and natural circulation boilers at Kobuta. . . . First complete reports on 
these two installations presented before annual meeting of ASME in New York, Novem- 
ber 1945... . Data on performance of evaporating surfaces, superheaters, reheaters and 
temperature control, feedwater problems and their solution, circulation, steam purity, ca- 
pacity and flexibility. ... Special emphasis on importance of feedwater conditioning and 
value of hydrogen measurements. Water level stability notable in both installations, also, 
flexibility in handling load swings and ability to continue generation of steam if a tube 
fails . . . First utility and industrial boilers of this type in this country . . . Papers ab- 
stracted here under Part I and Part II will appear in full in Transactions of the ASME. 











|-The 2000-psi Forced-Circulation Boiler at the 
Somerset Station of Montaup Electric Co. 


A—Operating History and Performance 
'G. U. PARKS, General Manager, Montaup Electric Co., 


Fall River, Mass. 


By W. S. PATTERSON, Assistant Manager, Forced Circulation Boilers, 
Combustion Engineering Co., New York. 


W. F. RYAN, Assistant Engineering Manager, Stone & Webster 
Engineering Corp., Boston, Mass. 


HE FORCED-CIRCULATION 
boiler at Somerset Station was in- 
stalled during 1940-42 as part of the 
topping installation. Initial pressure 
and temperature were dictated by the 
necessity of obtaining 25,000 kw by 
topping a 375-psi 750-F plant. The 
size and shape of the boiler were de- 
termined by the floor space and head 
room available in a vacant space in 
the existing boiler room which had 
been allocated in 1925 to a future 
boiler of 120,000 Ib. per hr. capacity. 
The boiler has a guaranteed maxi- 
mum output of 650,000 Ib. per hr. at 
960F at the superheat outlet. Drum 
safety valves are set to blow at 2000 
psi. but average drum pressure over 
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—_ 


PRESSURE 
— 988 
3 ' 


| Drum 


STEAM TEMP. 


1943 ® 


an extended period of time has not ex- 
ceeded 1925 psi. Pressure at the sup- 
erheater outlet averages approximate- 
ly 1850 psi, which gives nameplate 
pressure at the topping turbine throt- 
tle. The reheater takes exhaust steam 
from the topping turbine at 400 psi, 
603F, and exhausts to the stations low 
pressure header at 380 psi, 765F. The 
boiler and related equipment have 
been described in detail in other 
papers. 

After three months preliminary op- 
eration delivering steam through the 
by-pass line, the boiler was placed in 
commercial operation with the turbine 
on October 26, 1942 and has been 
taken out of service 54 times from 


© ® e”"* © 


that date to the present time, Novem- 
ber 1, 1945. 

The longest outages, which are 
identified by number on Fig. 1, were 
chargeable to equipment as listed just 
below the chart. 

Operating History and Changes 


Evaporating Surface 

A furnace tube failure occured 
within the first two months of pre- 
liminary operation. It was in the 
front wall a short distance below the 
roof, and in the second tube from the 
right side wall. A second tube failure 
occured in January 1943 in the fur- 
nace roof in the same tube that had 
failed previously. The third tube fail- 
ure occured in February 1948, while 
this investigation was in progress. 
This failure was in the left side wall, 
third tube from the rear wall. Re- 
pairs were made by welding and each 
failure carefully studied. 

Each time the boiler had been 
drained, substantial amounts of for- 
eign matter were found in the orifice 





Fig. 1. Load, temperature, pressure and outage report on Montaup boiler. 


tube failure 4. 
tube failure 5. 
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Acid cleaning boiler 
Miscelaneous boiler changes 
6. Furnace tube failure 


The numbered outages are charged as follows: 


7. Miscellaneous boiler changes 
8. Drum internal change: 


s 
8. High pressure turbine overhaul 


10. Pressure reducing station 
11. Reheater repairs 
12. High pressure turbine 
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REHEATER HEADER CONNECTION JOINTS SEAL WELDED (1942) 


OUTLET PIPE MODIFIED (1944) 


TO BURNERS 
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SUPPLIED COOLING AIR 
TO BLOWERS 1/1943) 


SUBSTITUTED 6-FT LENGTH ALLOY STEEL 
IN LOWER FRONT LOOPS (1945) __ 


0 
RADIANT HEAT SHIELDS ADDED (1945) 
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THREE FRONT-WALL BLOWERS ADDED 
— THIS ELEVATION (1944) 
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AUTOMATIC IGNITION DISCARDED (1942) __ 


Fig. 2. Arrangement of Montaup boiler 


headers, particularly near the ends. 
There was also evidence of chemical 
hide-out whenever the boiler was 
taken off the line. 

In order to clean thoroughly tube 
surfaces and remove mill scale, the 
boiler was washed with inhibited hy- 
drochloric acid in April 1943. After 
the acid cleaning, the potassium feed- 
water treatment developed by Dr. R. 
E. Hall was introduced. 

In December 19438, after seven 
months operation with potassium 
treatment including silica feed, the 
fourth tube failure occured. This was 
the third failure in the same tube 
(second tube from the left side wall), 
and was in the section of the tube 
which passed across the roof of the 
furnace. Repeated failures only in 
tubes served by orifices close to the 
dead end of the headers indicated the 
most probable cause to be sludge ac- 
cumulations at the header ends. 


FURNACE VOLUME. CU FT 
BTU / CUFT / HR 
PROJ SURFACE 
BTU ABS / SQFT / HR 

EVAP. 18 /SQ FT /HR 

RATING 620.000 LO/HR 
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Study of orifice header pressures 
showed that there was sufficient pres- 
sure difference between the rear and 
the side headers, so 1% in. circulators 
were installed between the rear header 
and the side headers, each provided 
with a small baffle settling chamber 
with sampling connections and blow- 
down valves and upper closure plugs 
to permit measuring the depth of 
sludge in the chambers. They were 
connected into the existing drain lines, 
and were blown down once a week as 
part of the operating routine. Since 
the headers have been interconnected, 
very little sludge accumulation within 
them has been evident. 

Since this fourth failure, the potas- 
sium treatment of feedwater without 
silica has been used. Tube samples 
taken in February of 1944, August of 
1944 and September of 1945 from 
several parts of the walls showed very 


OESUPERHEATER INSTALLED (LOCATION NOT SHOWN) 
AHEAD OF REHEATER INLET (1943) 


SUBSTITUTED SCREEN DRIERS (1943) 
—FURTHER MODIFICATIONS (1944) 


COLD AIR CROSS-OVER DUCT ADDED (1943) 


—— WATER COLUMNS RAISED 4ND 
SUCTION PIPE SCREENS 
MODIFIED (1942) 

STEAM SEPARATING APPARATUS 
CHANGED ( 1942 AND 1943) 

BLOWDOWN PIPE MODIFIED 
(1943 AND 1944) 

SPECIAL BLOWDOWN ADDED (1944) 


ooce- 







2 
REGEN. 
AIR HEATERS 


———- FIVE RETRACTABLE SOOT 
BLOWERS ADDED (1943) 


BOTH SETS OF DAMPERS TIED IN 
TO AUTOMATIC CONTROL (1942) 


OCTAGONAL BONNET GASKETS SUBSTITUTED (1942) 


SUBSTITUTED HARD BABBIT BEARINGS AND 
REMOVED OUTER BEARING BODY SUPPORT (1943) 
SUBSTITUTED FIBRE O1L-PUMP GEARS 11944) 
SUBSTITUTED ROLLER BEARINGS, ALSO NEW DESIGN 
LABYRINTH SEAL AND MECHANICAL SEAL (1945) 


SETTLING CHAMBER AND EXTERNAL CIRCULATORS APDEO BETWEEN HEADER ENDS (1944) 


unit with changes and modifications from 1942 to 1945 inclusive indicated in notes. 


little sludge accumulation, and what 
did exist, was not adherent, but easily 
brushed away. There was evidence 
of very little, if any, corrosion or pit- 
ting of wall surfaces. 

On October 26, 1945, about 22 
months after the last internal clean- 
ing of the boiler, three small leaks oc- 
cured in the rear furnace wall, one 
located less than a foot above the floor 
and two about 20 ft. above the floor 
in a different tube. The tubes which 
had failed were found to be heavily 
coated with sludge, and on the fire 
side, iron oxide scale had formed be- 
tween the sludge and the tube wall, 
indicating that the sludge had caused 
overheating of the tubes. 


Superheater: High Pressure 
There have been no failures, 
changes or maintenance in either the 
convection bank or radiant bank. 
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Fig. 3. Total circulation to furnace wall 
headers based on pressure drop measure- 
ments across orifices. 
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Fig. 4. Total circulation entering pumps 
based on pressure drop measurements 
taken on pitot tubes in suction pipes. 


Superheater: Reheat 

Operation at high rates of output 
indicated that reheated steam tem- 
peratures would be too high at maxi- 
mum load for continuous operation 
with carbon-steel reheater elements. 
It was decided not to reduce the heat- 
ing surface but rather to correct the 
difficulty by installation of a manual- 
ly controlld steam-atomizing spray 
type desuperheater. This was installed 
between the H.P. turbine and the re- 
heater in July 1948 and has given 
very satisfactory control. 


Soon after a soot blower overhaul 
in August 1944, reheater tube failures 
in the front loop of the reheater be- 
gan to occur. In April 1945, the lower 
end of the front loop including the 
lower bend, of all 58 elements, was 
replaced with chrome-molybdenum- 
titanium alloy tube sections about six 
feet long. 


There have been no failures or 
changes in the economizer. There has 
also been no maintenance except to 
seal up a few air leaks at the econ- 
omizer doors and in the suspended 
arch where the hanger rods pass 
through the roof. 


Steam Drums and Drum Internals 
An entire new set of wet drum in- 
ternals of the “reversing hood” type 
was substituted for the original inter- 
nals in October 1942. 


Six open-ended collecting pipes were 
extended upward above the water 
level so that concentrated boiler water 
from the hoods would discharge di- 
rectly into the collecting pipes. The 
soot blower steam nozzle was extended 
to take steam from the drum before 
it passes through the final drying 
screens. Gasketted joints in the wet 
drum were seal-welded at this time. 


Details of the reasons’ for these 
changes are given in the paper. 


Excellent steam quality is now ob- 
tained from this unit and the results 
are included elsewhere in this paper. 


The air heaters have given excellent 
service and there has been practically 
no maintenance. 


Soot Blowers 

Figure 2 shows the location of the 
low pressure soot blower elements and 
also the position of the high pressure 
retractible blowers located in the roof. 
In October 1943, air under pressure 
was piped to these blowers to provide 
additional cooling. 


During the August 1944 annual 
outage, additional bearings were pro- 
vided for several of the low pres- 
sure elements, particularly in the 
superheater-reheater zone. Replace- 
ment elements with larger nozzles 
were installed between reheater and 
front superheater and th wall boxes 
which were out of alignment were 
relocated. Operating mechanism of 
all blowers was. overhauled and 
some changes made to facilitate op- 
eration. 


With the exception of the slope 
blowers, there was very little soot 
blower maintenance during the follow- 
ing year and at the end of that time 
all of the blowers except those in the 
slope were still in good condition. The 
cleaning effectiveness of the blowers 
as a whole has also been very good 
since this August 1944 overhaul. 


Circulating Pumps 

The A pump which had a labyrinth 
failure in October 1942 had another 
similar failure in November 1942 and 
toward the end of December 1942 the 
labyrinth in the B pump failed. New 
sleeve bearings were installed in the 
A and B pumps during January 1943 
and the bearings of all three pumps 
were changed to hard babbitt in Feb- 
ruary 1943. 

Also in March 1948 the A pump 
labyrinth failed for the third time but 
the trouble was found to be corrosion 
or erosion of the casing in the laby- 
rinth section. This was repaired by 
applying stainless steel and remachin- 
ing. The other two pumps were over- 
hauled during April and May of 1943 
and there were no further failures in 
the labyrinths. 


Miscellaneous: Valves, Piping, Ducts 

During the preliminary operation, 
with frequent starting and shutting 
down, considerable trouble was en- 
countered due to leaks in the bonnet 
joints of the large gate valves in the 
suction and discharge lines of the 
circulating pumps. Leakage troubles 
were corrected by changing to gaskets 
of octagonal section. 

There are two forced draft fans 
and two air heaters with a common 
preheated air duct below the air heat- 
ers. Dampers did not prevent air leak- 


age through to the idle fan, when only 
one fan was in operation, and burning 
the paint on the fan. A cross-over 
duct was installed in 1943 between the 
cold air outlet ducts of the two fans to 
correct this condition. 


Research and Tests 


Circulation 


One of the first research studies 
was to check the total circulation and 
distribution of circulation to the four 
separate groups of parallel circuits 
comprising the four furnace walls. In 
each wall one circuit had been chosen 
for installation of a pressure tap on 
the downstream side of the orifice. 
The pressure difference between 
header and the downstream tap be- 
yond the orifice could then be used to 
determine the rate of flow through the 
orifice. The pitot tubes in the two 
suction pipes to the circulating pumps 
provided another means of determin- 
ing the total circulation except that 
this would not include the sealing 
water which leaks into the pump. 
Measurement of the pump head pro- 
vided a third means of checking the 
pump capacity because a pump char- 
acteristic curve had been determined 
by shop test. A fourth method of 
checking the total circulation was by 
determining the difference in solids 
concentration in the water at pump 
discharge and leaving the evaporating 
circuits. It has been shown that the 
total circulating water flow calcu- 
lated from the pressure drop across 
four orifices checks very well with the 
total flow calculated from pitot tube 
measurements in the suction pipes. 
The distribution of circulating water 
to the walls can therefore be quite 
accurately determined from the same 
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orifice pressure drop measurements 
and the results of several tests are 
given. 

The distribution of water to the 
two suction pipes was found to be 
practically 50-50 when the two outside 
pumps or the center pump was oper- 
ating. It was sometimes nearly equal 
when the center and one of the out- 


side pumps were used, but on other 
occasions the distribution was 45-55. 
A calorimeter was used to check 
for the presence of steam in the suc- 
tion pipes. This gives a check on the 
presence of entrained steam and none 
could be detected by this method. 


(Continued on page 124) 





B-Special Studies 
Steam 


of the Feedwater— 
System 


By 


W. D. BISSEL 
Montaup Electric Co. 


H. E. WHITE 


Stone & Webster Enginering Corp. 


B. J. CROSS 
Combustion Engineering Co. 


SPECIAL study was made on the 

feedwater and steam system par- 
ticularly with regard to the dissolu- 
tion of iron throughout the system 
and the formation of high iron 
sludges within the boiler. 

The period covered by this work 
was from January 1944 to October 
1945. The boiler was thoroughly 
cleaned by acid treatment late in De- 
cember 1943. The boiler water has 
been continually on potassium salt 
treatment since May i945. 

Sludge deposits found in the high 
pressure boiler at the Somerset Sta- 
tion were of particular concern be- 
cause tube failures that had occurred 
were attributed to these deposits 
either on the surfaces of the tubes 
or on the strainers protecting the ori- 
fices in the tube circuits. 


The examination of samples of 
tubes cut from furnace walls at pe- 
riodic examinations disclosed a thin 
film of deposit on the entire inner 
surface of the tube. On the evapora- 
tive surfaces the deposit was usually 
baked on in a semi-scale like form. On 
the inactive surfaces it occurred as a 
slime which dried out to a dust. Both 
types of deposits could be removed 
with a stiff brush. Slime deposits of 
sludge also were found in the inlet 
headers, on orifice strainers and on 
other surfaces not exposed to external 
heat. Scale-like flakes of caked sludge 
have been found lodged in the holes in 
the strainers. Some of these flakes 
had a curvature indicating that they 
had formed in headers or downtake 
piping. Deposits found in the drum 
were more granular than those found 
in the tubes and probably represent 
the heavier components of the sludge. 

The high proportion of iron oxide 
in these sludges naturally led to some 
concern; if it were formed entirely 
within the boiler it might indicate se- 
vere local corrosion or pitting that 
would result ultimately in failure. 
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The feedwater study may be divided 
into several phases. 

Period 1 (a). Recording hydrogen 
meters were set up to give a continu- 
ous record of the dissolved hydrogen 
in feed water and in the steam de- 
livered by the boiler. As hydrogen is 
one of the products of the reaction of 
water with iron, the amount of hy- 
drogen evolved may -be taken as a 
measure of the rate of corrosion. As 
irregularities in the performance of 
the deaerating heater were suspected, 
a dissolved oxyzen meter was also in- 
stalled to sample the feedwater to the 
boiler. 

The significant feature of these hy- 
drogen curves Fig. 1, is that they show 
a large part of the hydrogen in the 
steam enters the boiler with the feed- 
water. Also there is an indication 
from the few readings taken that there 
is an increase in hydrogen across the 
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Fig. 1. Hydrogen record, steam flow and 
boiler pressures for 3 months of 1944 for 
Montaup boiler. 


economizer. Changes in the dezerat 
ing system made in the spring of 1944 
resulted in consistently good removal 
of air and since that time the feed- 
water has been substantially oxygen 
free. 

Period 1 (b). Total solids in feed- 
water, steam and blowdown. The first 
approach to the sludge problem was a 
study of the amounts of total solids 
delivered to the boiler in the feed 
water and leaving the boiler with the 
steam produced and the blowdown re- 
moved. 


The results of a number of deter- 
minations are given in a table with 
the calculations leading to the total 
amounts of solids delivered to the 
boiler and removed from the boiler 
for a 24 hr. period. 

Period 1 (c). Suspended solids in 
feedwater. It had long been noted that 
on shutting down the boiler, the water 
becomes turbid, and that the maxi- 
mum concentration of suspended 
solids occurred at the pressure inter- 
val of 600 to 400 lb. pressure—this be- 
ing at the time that the fires were ex- 
tinguished. Advantage is taken of this 
period to remove by blowing down 
much of the accumulated sludge. 

A graphic log of.a typical shut 
down is shown in Fig. 2. The boiler 
had been in operation approximately 
one week using the B and C circulat- 
ing pumps. 

The reduction in concentration of 
chloride and sulphate is the result of 
increased rate of blow down and is a 
measure of the dilution of boiler 
water with the increase in feed water 
rate. 

The phosphate does not show a cor- 
responding reduction in concentration 
indicating a slight “hide out” of that 
chemical. When corrected for dilution 
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Fig. 2. Graphic log of a typical shut-down 
of Montaup boiler. 
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Results of tests for hydrogen and 
various parts of water and steam 
system, Montaup boiler. 


a recovery of about one pound of 
phosphate as PO, is indicated. There 
is also a slight increase in the silica 
content of the water. 

While there is good agreement in 
the two sets of samples, the circulat- 
ing pump discharge samples are re- 
garded as the more accurate as the 
sampling lines were much shorter. 
The increase in turbidity from 50 to 
125 ppm was caused by the sludge 
that had settled out on the valves at 
the pump. 

The high turbidity, of the January 
22nd samples which represented a full 
pressure operating period of about 2 
weeks may be attributed at least in 
part to the effect of the acid wash. 
The gradual reduction in sludge over 
the three months period was princi- 
pally the result of a closer control of 
condenser leakage and evaporator 
carryover. Subsequent to this period 
of operation, sludge collecting cham- 
bers installed between the ends of the 
the rear water wall inlet header and 
the side wall inlet headers and also 
a sludge blowdown pipe were installed 
at the bottom of the main boiler drum. 
These were blown down once a week 
and the accumulated sludge thus re- 
moved during operation. 


Period 1 (d). Gases in steam. The 
study under item (d) was in greater 
part unrelated to the work covered 
in this report. A portion of the pro- 
gram, however, was a measurement of 
the gases in feed water and steam. 
The results of these determinations 
indicated hydrogen values of the same 
order as those shown by recording in- 
struments. 


Period 2. Hydrogen, iron and pH. 
The work covered by this period was 
carried on during the interval, Octo- 
ber 1944 to April 1945 after two ad- 
ditional hydrogen recorders had been 
acquired. ; 


While there is wide divergence in 
values particularly at the economizer 
inlet, the points of each test form the 
same general pattern. No relation is 
evident between the iron content of 
the water and changes in pressure 
and boiler load. It may be concluded 
only that iron and dissolved hydro- 
gen increase together. If we may be 
permitted to use the average of the 
rather scattered points for iron values 
at the economizer inlet, this average 
value corresponds closely to the 
amount of hydrogen in the superheat- 
ed steam. From the equations given 
earlier, one part per billion of hydro- 
gen is the equivalent of 0.021 parts- 
per-million of iron. The average hy- 
drogen of the steam is 3.3 ppb cor- 
responding to 0.069 ppm of iron. The 
average of the economizer feedwater 
is 0.079 ppm iron. There is as close an 
agreement as could be expected. 


Period 3 (a). Copper in feedwater. 
The measurement of copper in the 
feedwater was made because of the 
presence of that element in all de- 
posits found in the boiler While the 
amounts of copper reported are quite 
small, there is a consistent increase 
across the condenser. The indication 
of copper in the condensed steam sam- 
ple is rather surprising. These sam- 
ples were condensed in a monel coil 
and there is a possibility of contam- 
ination from that source. The con- 
parative tests of monel and steel coils 
at the deaerator outlet where the sam- 
ple was only cooled in the coil can not 
be taken as assurance that there is 
no contamination under condensing 
conditions. 

It should be noted that there are 
other possible sources of copper con- 
tamination than the condenser that 
were not investigated. 


Period 3 (b). Bead and iron ex- 
change columns. The plating out of 
iron rich deosits on conductivity tells, 
glass tubing and _ rubber’ tubing 
through which samples of feedwater 
and steam were drawn has been ob- 
served in a number of plants. 


In order to further study this plat-. 
ing out effect bead columns were made 
up consisting of % in. I.D. pyrex tub- 
ing packed with % in. soda glass 
beads. A synthetic resin ion exchange 
column operating on hydrogen cycle 
was prepared and tested together 
with the bead column. 

The principle involved in’ the plat- 
ing out effect exemplified in the bead 
column is not known but is believed 
to be a surface adsorption effect. The 
entire feedwater system is undoubted- 
ly lined with this deposit and prob- 
ably much of the iron deposits noted 
in the boiler tubes may be accounted 
for by this property of plating out on 
all surfaces. 

Period 3 (c). Tube temperature 
measurement. Tube temperature mea- 
surements have been reported in an- 
other paper of this group. 


Period 3 (d). Corrosion detector. In 
an attempt to obtain a quantitative 
check on the rate of solution of iron 
in the feedwater, a corrosion detector 
was installed in one branch of the 
boiler feed line leading to the econ- 
omizer. This detector was recently ex- 
amined after an exposure of one year. 
After being carefully cleaned in an 
ammonium citrate solution, it was 
found to have lost 0.25 gram of its 
original weight of 14 grams. This loss 
if evenly distributed corresponds to 
0.0003 in. penetration. There was, 
however, one small pit of about 0.005 
in. depth. The surface was darkened 
and coated with a powdery film of 
what appeared to be an iron oxide. 


This corrosion detector was re- 
turned to its position in the feed line 
and will be again examined after a 
period of exposure. 


Translated into inches penetration 
per year over the areas of the pre- 
boiler equipment and of the boiler it- 
self, it would not be an impressive 
figure and would not lead to any great 
apprehension as to the imminent fail- 
ure of any part of the equipment. 
There would, however, be cause for 
concern if the loss of metal were re- 
stricted to local areas such as has 
been noted in boiler feed pumps. 
While the hydrogen evolution appears 
to indicate a greater activity in the 
high temperature end of the feed- 
water system, there is no evidence to 
indicate that localized attack occurs. 


The rate of loss of metal from the 
steam side surface of the condenser 
tubes as indicated by the measure- 
ments of dissolved copper is extreme- 
ly low. The loss on the cooling water 
side is probably much greater and 
also localized attack is known to oc- 
cur. Failure of condenser tubes is 
more likely to occur as a result of at- 
tack on the cooling water side of the 
condenser. 

One disquieting thing about the dis- 
solution of iron and copper in the 
feedwater system is that the mechan- 
ism of the corrosion is not well un- 
derstood nor have preventative condi- 
tions been well established. 


Basically the sludge problem ~ in 
boilers results from the introduction 
into the boiler with the feed water of 
solids or salts that form solids, at a 
higher rate than the rate of removal. 
Inevitably this must lead to trouble. 


There are two obvious lines of at- 
tack on this problem, first, to prevent 
or minimize the production of the 
metallic ions, which are the principal 
components of the sludge in the feed- 
water system and second, to provide 
for a better continuous removal of 
sludge with the blow down from the 
boiler. 

The chances of complete solution of 
the problem by either or both of these 
eflorts are not particularly promising 
and it is probable that a periodic 
cleaning of boilers will be necessary. 
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C—Water Conditioning for the 2000-psi 


Boiler 


By 


W. W. CERNA 
Hall Laboratories, Inc. 


HEN THE BOILER first went 
into operation in June, 1942, a 
fairly standard treatment, using so- 
dium chemicals, was used, with the 
following control limits. 
Alkalinity as sodium hydroxide, 
NaOH, 50-60 ppm 
Sodium phosphate, Na:PQ,, 50-70 


ppm 

Total Solids, 1000 ppm max. 

Some months later it was also de- 
cided to feed and maintain a positive 
reserve of sodium sulphite in the 
boiler water. During the period this 
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treatment was used, several tube fail- 
ures occurred, as discussed in the pre- 
vious paper of this series by Parks, 
Patterson, and Ryan. Internal boiler 
conditions were also found unsatisfac- 
tory as described in the reference 
paper by Parks*. Evidence of the 
“hide-out” of sodium sulphate and so- 
dium phosphate was also found which 
indicated that some of the boiler 
water was being concentrated very 
much beyond the limits of the normal 
overall boiler water. 
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Fig. 2. Vapor-pressure temperature curves 
of H.O and saturated solution KCl to illus- 
trate meaning of At and Ats. 


R. K. SCOTT 
Hall Laboratories, Inc. 


If the initial concentration were 60 
ppm of sodium hydroxide, the water 
just about to lay down solid sodium 


sulphate and sodium phosphate at the . 


evaporative surface would necessarily 
contain 11,000 ppm of sodium hydrox- 
ide or a 1.1 per cent solution of 
NaOH. 

In so far as the over-all boiler 
water was concerned we had protec- 
tive conditions. But the change which 
could occur on concentrating the 
boiler water from 60 ppm. NaOH to 
11,000 ppm. NaOH is well illustrated 
by the curve in Fig. 1, originally de- 
veloped by Partridge and Hall* from 
the experimental data of Berl and 
Van Taack’. 


The 11,000 ppm caustic soda solu- 
tion may seem fancifully high and 
difficult to attain. Actually, this is not 
the case. Dissolved substances lower 
the vapor pressure of a solution at 
any definite temperature. Correspond- 
ingly, under an externally applied 
temperature increase, the concentra- 
tion of dissolved solids in a film of 
boiler water must necessarily increase 
to maintain constant pressure. 


A graphic representation of the 
meaning of the terms At and Ats is 
given in Fig. 2, which consists simply 
of the vapor pressure-temperature 
curves of water and a saturated solu- 
tion of potassium chloride. The At is 
the difference between the temperature 
of the concentrating film at the heat 
transfer surface and the boiling tem- 
perature of pure water at the same 
pressure. The Ats is the At which 
corresponds to the existence of a sat- 
urated solution. If At is increased be- 
yond this point, a solo solution will 
evaporate to dryness. Thus, from 
Fig. 2 the film temperature can ex- 
ceed the over-all boiler water tem- 
perature at 1950 psia by about 140F 
before potassium chloride will go to 
dryness in solo solution. At lower film 
temperature or At differential, the 
film boiler water will simply concen- 
trate to keep its vapor pressure the 


same as that of the over-all boiler 


water. If the film temperature or At 
exceeds 140F, the water will evapor- 
ate from the solution leaving a dry 
residue of potassium chloride. 


How much At would be required to 
produce the 11,000 ppm, NaOH con- 
centration? The answer is only a lit- 
tle more than 1F. With a At of 5F., 
the film concentration would be about 
45,000 ppm (1125 epm.) NaOH, with 
corrosive action (from Fig. 1) at rela- 
tively the same rate as an acid solu- 
tion of about 300 ppm (8 epm) HCl. 


With relatively good circulation such 
small increases in film temperature, 
or At, and concentrated solutions if 
soluble solids are present, can occur 
for at least short periods of time. Ex- 
amples of such periods would be oc- 
casions when the slag falls off of a 
section of water wall exposing the 
tubes to higher temperature than the 
surrounding area. 

Fortunately, by the time the need 
for improving boiler water conditions 
at Montaup became apparent, consid- 
erable of the work developed by Hall 
had already been made available. 
Therefore, the boiler was cleaned of 
existing deposits by means of inhib- 
ited acid (Dowell) and a different 
treatment instituted. 


Preliminary Potassium Treating Period 

To obtain the advantage of Hall’s 
developments, the boiler water condi- 
tioning control started after the acid 
cleaning in April 1943, was estab- 
lished as follows: 

pH value—10.2-10.7 

Phosphate (PO.)—30-50 ppm 

Sulphite (SO,;)—2-5 ppm 

Silica (Si0.)—7-10 ppm 

K to Na Ratios, equivalents—2:1 
Min. 

SiO. to Alkalinity ratio, equiva- 
lents 1.2:1 Max. 

Inasmuch as the plant uses tide 
water for cooling purposes, so that 
even small amounts of condenser leak- 
age introduced considerable sodium in 
the boiler water, it was necessary to 
feed potassium chloride, in addition 
to the potassium phosphate, sulphite, 
and silicate, to maintain the desired 
potassium to sédium ratio. 

After the boiler was returned to 
service with the use of potassium 
chemicals, one of the most interesting 
features was the virtual elimination 
of sulphate and phosphate “hide-out.” 

Several boiler inspections after rel- 
atively short runs, following the use 
of potassium chemicals, also showed 
promising results inasmuch as the 
boiler internals prove to be quite 
clean. Therefore, the boiler was op- 
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erated at full design pressure and the 
maximum load desired by the plant, 
generally between 550,000 and 600,000 
Ibs. of steam per hour. 

Considerable decomposition of so- 
dium sulphite had been indicated 
whenever efforts were made to main- 
tain more than a few ppm thereof in 
the boiler water. In this respect, the 
potassium sulphite proved similar, 
and therefore, the decision was made 
to maintain only a few ppm of sul- 
phite in the boiler water, to serve pri- 
marily as an indicator of whether or 
not dissolved oxygen was entering the 
boiler with the feedwater. 

In December, 1943, number 2 roof 
tube failed, apparently due to sludge 
accumulation in the rear wall header 
around the strainer supplying the ori- 
fice which fed this particular tube. 

During the period of potassium and 
silicate treatment the boiler had been 
operating at full design pressure and 
had generated considerably more 
steam with but one tube failure than 
it had during the period of sodium 
treatment during which three tube 
failures had occurred. 

The boiler was again acid-washed 
and the arrangements were also made 
to interconnect each end of the rear 
wall header wtih the adjacent side 
wall header, as described in paper A. 


Potassium Treatment in Use Since 
January 1, 1944 

In putting the boiler back on the 
line, it was decided to discontinue the 
feed of silica, also to continue with po- 
tassium boiler-water treatment be- 
cause of the lack of “hide-out” when 
potassium chemicals were used in the 
boiler-water conditioning. 

Results of tests are plotted in Fig. 
3, from the data of Kaufman, Marcy, 
and Trautman. These curves show 
why “hide-out” is readily obtained 
with sodium phosphate and not with 
potassium phosphate. 

Figure 4 shows the vapor pressures 
for a number of solo solutions com- 
pared to that of water at various tem- 
peratures. 

As mentioned in connection with 
Fig. 3, the Ats of potassium phos- 


phate is so large that it would seem 
almost impossible to obtain a film 
temperature sufficiently high to pre- 
cipitate potassium phosphate out of 
solution unless actual over-heating of 
a tube occurs to a considerable degree. 
With either sodium or potassium 
hydroxides, concentration of the solu- 
tion occurs without going to dryness. 
In other words, in a boiler, or in a 
water-hydroxide system, Ats is prac- 
tically non-existent for sodium or po- 
tassium hydroxides. 

The detailed control limits which 
were established and have been main- 
tained since January 1, 1944, are as 
follows: 
pH value—9.8-10.4 
Phenolphthalein alkalinity (ml., N/30 

acid required for 100 ml. sample) 


—0.5-1.6 

Phosphate (PO:) ppm—8-20 
Chloride: Hydroxide ratio, epm— 
Min.=10:1 

Potassium: Sodium ratio, epm — 
Min.=3:1 


Total Solids, ppm—Max.=1000 


High Pressure Boiler Feed Water 


The boiler feedwater at Montaup is 
obtained from the turbine condensers 
plus a small amount of evaporate? 
makeup water. Control to maintain 
good feedwater conditions is normally 
maintained at the plant, as proven by 
some 15 years operation of the 400 
psi boilers without difficulty in the 
preboiler equipment. However, with 
the coming of the early difficulties 
encountered in the operation of the 
high pressure boiler, steps were taken 
to further improve the quality of the 
feedwater wherever possible. Opera- 
tion of the two deaerators was ad- 
justed so that they would always be 
under positive pressure to assure good 
elimination of dissolved oxygen. The 
turbine condensers were also retubed 
in 1944 to assure minimum contam- 
ination by the tide water used for con- 
denser cooling. ‘ 

These steps have resulted in feed 
water which generally shows zero val- 
ues for dissolved oxygen. Carbon di- 
oxide in the system is also very low, 
due to the feedwater to the evapora- 
tors being a sulphate rather than a 
carbonate water. 

Condenser leakage is immediately 
indicated on the condensate conduc- 
tivity recorders, and if this becomes 
at all high, the condenser is taken 
out of service as soon as possible and 
the leaking tubes located and plugged. 
As a result of this control, the turbine 
condensate used for feedwater has 
averaged less than 5 micromhos/cm 
conductivity, since the summer of 
1944, 


Examination of Boiler Tube Sections 


The removal of tube sections for ex- 
amination rather than merely exam- 
ination and analysis of such deposits 
as are found in the wet steam drum, 
has greatly facilitated the determina- 
tion of internal conditions of the Mon- 
taup boiler. We have thus been able 


to study the distribution of consti- 
tuents of the deposit between the fire 
and cold sides of the tubes, as well as 
between the surface of the deposit and 
and the area next to the metal. Ex- 
amples of this variation are the pres- 
ence of acmite (Na20.Fe.0;.4Si0,) on 
the fire side of some tubes in a thin 
layer next to the metal. In some in- 
stances, this layer was so thin that it 
would never have been detected had 
the tube section not been pickled. The 
bulk of the deposits was iron oxide 
and contained little or no acmite. An- 
other example is the presence of a 
considerably higher percentage of 
phosphate sludge on the cold side of 
some tubes rather than the fire side. 
A third example of variation is found 
in the appearance of the internal sur- 
faces of some tubes. Many of these 
specimens examined showed smooth, 
continuous films of magnetic iron ox- 
ide, while others exhibited consider- 
able roughness and thicker surface 
deposit. Pickling of the specimens 
showed that those tubes which ex- 
hibited a rough surface very frequent- 
ly showed evidence of metal attack. 
Details of tube examination are given 
in the paper. 

The pictures shown in Fig. 5 are 
portions of tubes removed from the 
north wall after approximately 15 
months of the present potassium 
treatment. Tube 134 is one of a pair 
of tubes being fed through a normal 
0.34 in. orifice. It will be noted that 
the surface of the oxide film is fairly 
smooth, and that there is no evidence 
of significant attack on the metal in 
the pickled specimen, either on the 
fire or cold side. Tube 138 is one of a 
pair of tubes being fed by a special 
0.50 in. orifice and is similar in ap- 
pearance to the 134 tube with the nor- 
mal orifice. Tube 136 is one of a pair 
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Fig. 5. Appearance of boiler tubes from 
bifurcated sections after 14 months opera- 
tion with present potassium treatment. Each 
tube is one of a pair of bifurcated tubes fed 
by a single orifice. Tube 138 is fed from a 
0.50 in. diameter orifice. Tube 136 is fed 
from a 0.30 in. diameter orifice. Tube 134 
is fed from a 0.34 in. diameter (normal size) 
orifice. 
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of tubes being fed by a reduced size 
orifice, 0.30 in. In the original speci- 
men from this tube, the definite 
roughening of the surface of the de- 
posit can be noted on both the fire 
and cold sides. In the pickled speci- 
men there is a little more roughening 
of the surface on the fire side. 


Conclusions 


Operation of the Montaup high 
pressure boiler since April, 1943, 
when potassium treatment was first 
instituted has been decidedly success- 
ful, with operation at full design 


pressure and generally near design 
load as required by the plant. 

There have been only two forced 
boiler outages since April, 1943, as- 
sociated with internal boiler deposit. 

It is felt that the advantages of 
potassium equilibrium in the boiler 
water have been definite contributing 
factors to the operating record of this 
boiler, similarly to a number of other 
boilers operating at pressures of 600 
psi or above, where definite improve- 
ments in internal boiler conditions or 
maintenance of turbine capacities, or 
both, have resulted. 





D—Experience with Instruments and 
Control Equipment 


By 


W. D. BISSELL, Montaup Electric Co. 
E. B. POWELL, Stone & Webster Engineering Corp. 


NSTRUMENTS and automatic reg- 

ulating devices which serve for 
operation control on the 2000-psi Mon- 
taup boiler, to be referred to here as 
boiler 6, are conveniently considered 
in three groups. In the first group is 
classed equipment serving primarily 
for stabilization of output and effi- 
ciency of combustion; in the second 
group, equipment for maintenance of 
water conditions. For ready identifi- 
cation of equipment associated with 
the distinguishing characteristics of 
the boiler, a third grouping is em- 
ployed for permanent instruments and 
controls installed to meet the special 
needs of forced circulation. 

The main control panel, mounting 
instruments and controls primarily of 
the first group, is shown in Fig. 1. 

The flue gas oxygen recorder, one of 
the highly informative instruments of 
the board, when purchased had barely 
passed the experimental development 
stage. As to be expected with novel 


14 1900: vail 





Fig. 1. Main control board for 2000-psi Montaup boiler 6 


equipment, a number of difficulties 
have been encountered from those 
frailties which, it seems, experience 
alone can fully bring to light. The 
instrument is now to be extensively 
rebuilt. However, experience has 
proved the value of this instrument 
as a guide in control of combustion, 
giving more definite and precise in- 
dication of furnace conditions than 
the steam flow-air flow recorder which 
it serves to supplement. 

The throttle steam temperature on 
the low pressure turbines must be 
held within close limits. Obviously, 
maintenance of mere constancy of re- 
heated steam temperature would not 
meet the requirements. Accordingly, 
manual adjustments are made in de- 
superheating the low pressure steam 
prior to reheating, or in automatically 
controlled temperature of pressure- 
reduced steam, or in both, as required 
to give substantially constant tem- 


perature at the low pressure turbine 
throttles. 

Superheater steam temperature is 
controlled by diverting through the 
upper economizer a part of the com- 
bustion gas flow, which would other- 
wise make full travel of the convec- 
tion bank of the superheater, by ad- 
justment of main and by-pass dampers 
at the gas outlet of the economizer. 
Steam temperature is held very close- 
ly, swings in temperature rarely ex- 
ceeding 5 F even during operation of 
soot blowers. 

As first arranged, air flow for com- 
bustion control was evaluated by sum- 
mation of straight line functions of 
gas pressure drops across the two 
parts of the economizer, utilizing con- 
nections at points about as indicated 
by C and D, and E and F in Fig. 3. 
Attempts toward close co-ordination 
in combustion control encountered the 
fact that such factors as flow disturb- 
ances varying with the positions of 
main and by-pass dampers, accumu- 
lating deposits on economizer surfaces 
and flow disturbances from slag and 
ash accumulations in the superheater 
and reheater ahead of the economizer, 
gave an annoying lack of consistency 
in gas pressure differential in relation 
to actual rate of gas flow. After ex- 
haustive efforts to improve perform- 
ance, it was decided to install restrict- 
ing baffles to form an orifice in the 
short length of flue between the econ- 
omizer outlet dampers and the air 
heater as indicated in Fig. 3. 

However, the pressure loss as meas- 
ured across these restricting baffles 
was also influenced by the position of 
the dampers. Use of the air heater 
pressure differentials was adopted as 
a last resort. Connections for meter- 
ing gas flow and the gas flow factor in 
combustion control were shifted to G 
and H, Fig. 3. The results have been 
very promising. The arrangement has 
now been in operation more than six 
months and combustion control and 
air flow measurement have been found 





Fig. 2. Hydrogen analyzing blocks, pH and conductivity cells and 
accessories 
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Fig. 3. Diagrammatic section of boiler 6, 
showing points G and H finally adopted for 
combustion gas flow measurement 


to respond satisfactorily not only to 
normal fluctuations but in meeting 
severe sudden changes in load. 

Protective devices associated with 
the combustion control are arranged 
to give instant stoppage of fuel, coal 
or oil, on loss of primary air, on ex- 
cessive back pressure in the furnace, 
or on failure of both induced draft 
fans and, under this last condition, 
forced draft and primary air fans 
will be tripepd out. The use of con- 
trolled circulation requires also that 
all fuel be instantly cut off on failure 
of circulation, which in this case is 
effected by the pressure differential 
across the circulating pumps on drop- 
ping to 20 psi. 

Successful operation of automatic 
controls is inescapably dependent on 
their conscientious routine inspection 
and maintenance and, where com- 
pressed air is the control impulse fluid 
as on boiler 6, absolute cleanliness 
and dryness of air and reliability of 
air supply are of vital importance. 


Control of Water Conditioning 

As to be inferred from the other 
papers of the series, experience with 
the instruments of group 2 has been 
of major interest at the station. Pre- 
liminary operation of the high pres- 
sure unit early demonstrated that the 
simple daily test routine which had 
served for the older 375 psi plant was 
far from meeting the needs of close 
control of water conditions for boiler 
6. More observations and more fre- 
quent observations were necessary to 
avoid too long continuance of contami- 
nation or too wide discrepancy between 
coincident chemical requirements and 
actual chemical concentrations. Speci- 
fic factors calling for more prompt 
detection have included condenser leak- 
age, evaporator carryover, chemical 
feed variations, change in continuous 
blowdown recirculation and some fac- 
tors less usual and less liable to occa- 
tional occurence have also come to 
attention. : 
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The relatively high ratio of heat 
absorbing surface to cross section of 
circulating path in boiler 6 probably 
tends more to collection of suspended 
material and, coupled with the use of 
restrictive orifices for control of cir- 
culation distribution, introduces a 
somewhat greater than ordinary sus- 
ceptibility to water conditions. Record- 
ing instruments to reveal and identify 
corrosive and other unfavorable con- 
ditions as they occurred seemed of 
pressing importance. 

Hyrogen evolution at the steel sur- 
face was believed to give a reliable 
index of the rate of metal loss in ab- 
sence of free oxygen in the system. 
Consequently, among the first of the 
new instruments selected was a two- 
point hydrogen single-point oxygen 
recorder, its commercial development 
and possibilities having been brought 
to the attention of one of the authors 
by Mr. Sheppard T. Powell. Also, 
for the utmost promptness in detec- 
tion and identification of departures 
from scheduled conditions, so to mini- 
mize the continuance and effects of wa- 
ter variables, recorders were provided 
to cover continuously the highly in- 
formative test values of high pressure 
feedwater and boiler water pH and 
conductivity, and high pressure steam 
and evaporator vapor conductivity. 


It was further recognized that in- 
struments of this class should be un- 
der practically constant surveillance 
of operators who would themselves 
take any indicated corrective meas- 
ures or would be in a position prompt- 
ly to give proper instructions to others. 


The high pressure turbine operator 
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makes hourly log of chemical pump 
operation and continuous blowdown 
valve settings; also, of recorded high 
pressure feedwater oxygen and hydro- 
gen concentrations, conductivity, and 
pH; boiler water conductivity; and 
superheated steam hydrogen concen- 
tration and conductivity. Because of 
the importance of stability of water 
conditions in boiler 6, the operator 
makes hourly tests of the high pres- 
sure continuous blowdown water for 
alkalinity, phosphate concentration, 
and pH value as running checks on 
the recorders. With the close observa- 
tion of water conditions so maintained 
in such comprehensive scope even a 
slight change is quickly detected and 
usually its source rather promptly 
identified so that, in general, correc- 
tion can be made before any serious 
effects have resulted. Much more in 
this direction can still be done. Mean- 
while, the broadened and heightened 
interest of the turbine operators, and 
their conscientious follow-up of irreg- 
ularities observed in water conditions, 
are worthy of note and emulation. 

The more complete daily analysis 
of high pressure boiler water and 
boiler feedwater*is made by the plant 
laboratory and these results are used 
as the overall check on the hourly 
tests for basic control of water con- 
ditioning. Notwithstanding the gen- 
erally small value of feedwater con- 
tamination, the recording instruments 
give very practical demonstration of 
the importance of continuity and uni- 
formity in chemical feed. 

Under current normal operating 

(Continued on page 124) 
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l1—Comparison of Forced and Natural 
Circulation Boilers at Kobuta 


By 


G. F. ROSS, Asst. Supt. of Utilities, Koppers Co., Inc., Butadiene Division 
LEONARD WILKINS, Maintenance Engineer, Koppers Co., Inc., Butadiene Division 


NSTALLATION of a controlled 
forced-circulation boiler unit adja- 

cent to three natural-circulation boiler 
units of identical rating at the Kop- 
pers Co., Inc., Butadiene Division, 
Butadiene-Styrene Chemical Plant, has 
afforded boiler operators an opportu- 
nity to compare the operating charac- 
teristics of these two types of steam- 
generating units. Boiler designers and 
operators are naturally interested in 
the first application in this country of 
a forced-circulation boiler unit to sup- 
ply steam for industrial-plant proc- 
esses. The steam-generating facilities 
at Kobuta were built at a time when 
the steel demand for other urgent war 
needs was at its peak; the Govern- 
ment directed that a forced-circula- 
tion boiler unit should be installed. 
Plant operations began in June, 1943, 
with one natural-circulation boiler; in 
August, 1948, the forced-circulation 
unit was placed in service. 

Operating personnel was obtained 
several months prior to operations, in 
order that start-up of the boiler units 
could proceed without delay. Oper- 
ators observed the complete erection 
of each boiler unit with its auxiliaries, 
and supervisors conducted short classes 





of forced-circulation 
boiler at Kobuta 


Fig. 1. Cross-section 


with operators to familiarize them 
with the operating characteristics of 
each boiler. The wisdom of such a 
procedure was illustrated by the abil- 
ity of the operators to start up each 
unit as it was completed and maintain 
it on the line as a reliable steam 
source for plant process. The start-up 
of the forced-circulation unit was no 
more of an event than that of the 
natural-circulation units, as operators 
had become accustomed to its uncon- 
ventional design. 

The time limit of construction and 
operating date prohibited exhaustive 
studies in layout and operating equip- 
ment. That the plant has produced 
steam consistent with high demand 
attests to the ability of the designers 
and operators to meet the wartime 
limitations. 


at Bee 


| AIR HEATER 




































































i+ 


Fig. 2. Cross-section of natural-circulation 
boiler at Kobuta 


Plant & Boiler Auxiliaries 


The original steam plant consists of 
four 350,000 lb per hr boilers, designed 
for superheater-outlet conditions of 
725 psi pressure and 750 F tempera- 
ture. The first is a Combustion Engi- 
neering Co. single-drum controlled 
forced-circulation boiler, Fig. 1, and 
the other three are Babcock & Wilcox 
Co. two-drum radiant-type natural- 
circulation units, Fig. 2. Operating 
experience indicated that the capacity 
of three boilers was not sufficient to 
supply all the steam demanded by the 
chemical-process units with one boiler 
off the line for inspection and main- 
tenance. Accordingly, a fifth boiler 
of 180,000 lb per hr capacity at 450 
psi pressure without superheat was 
installed. This latest addition is a 
Combustion Engineering Co. four- 
drum natural-circulation unit. Total 
steam-generating capacity available 
from the five boilers is 1,580,000 lb 
per hr. The four high-pressure units 
are housed in a reinforced-concrete 
boilerhouse, approximately 130 ft high, 
while the low-pressure unit is in- 
stalled in a separate annex at the 
south end of the original concrete 
boiler room. No further reference will 
be made to the smaller natural-circu- 
lation unit and its auxiliaries. 


Draft equipment for each of the 
high-pressure units is identical, con- 
sisting of one induced- and one forced- 
draft fan per boiler, with turbine 
drives. Fly-ash collection equipment 
is within the induced-fan housings, 
thus minimizing the use of steel. Each 
boiler is equipped with a Ljungstrom 
air preheater. A combination of two 
coal-and-gas, and two coal-and-oil 
burners fire the forced-circulation 
boiler. Natural-circulation-boiler fur- 
naces are equipped with six combina- 
tion coal-and-oil, and two separate gas 
burners. All furnaces are dry bot- 
tom, with intermittent ash-sluicing 
facilities, and continuous ash sprays. 
The forced-circulation unit is equipped 
with two Raymond bowl mills, with 
integral exhausters, and the natural- 
circulation units are fired with two 
Harding-type ball mills, with remote 
exhausters located on the operating 
floor. Feed pumps consist of three 
turbine driven, one motor driven, and 
one turbine-and-motor dual-drive unit. 

Steam at 700 psi and 750 F goes to 
a 35,000-kw turbogenerator which ex- 
hausts at 165 psi backpressure for 
chemical plant process requirements. 
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TABLE 


OF PERFORMANCE DATA OF FORCED-CIRCULATION AND 
NATURAL-CIRCULATION STEAM GENERATORS 





SPAN TRAE: BI RE DAE: sci cisesesersssccesosossavegsctaveissosesevens 
Temperature of air for combustion, deg F... eS 
Temperature of feedwater to boiler, deg F... 
Exit gas—COz content, per cent................0 
Heat content of coal (as fired), Btu per lb 
Steam pressure, psi sie 

Air pressure at burners, in 
Draft in furnace, in. watet....... 













Draft at boiler outlet, in. water............ 
Draft at economizer outlet, in. water... 
Draft at air-heater outlet, in. water...... 
Steam temperature, deg 
Temperature cf air leaving air heater, deg 
Temperature of gases leaving boiler, deg F..... 
Temperature of gases leaving economizer, deg 














Forced- Natural- Forced- Natural- 
circulation circulation circulation circulation 
unit unit unit unit 

352500 345000 Temperature of gases leaving air heater, deg F........ 379 376 

90 106.3 Temperature of calees entering economizer, 

472 364 eg es SSO genie 
14 15.2 Combustion space per Ib of coal per hr, cu ft............ 0.78 0.92 

13695 13095 Heat absorbed by water in economizer, Btu per lb...... een 
720 722 Heat absorbed by water and steam in boiler, Btu 

1.92 2.8 per Ib 742.3 864 

0.139 0.22 Refuse, per cent of fuel (as fired), per cent............ 11.82 15 

1.9 2.98 Rate of heat absorption per lb of fuel, KB.............. 11.54 10.95 

B31 stisccnasess Rate of heat absorption per sq ft of steam generating- 

6.81 10.65 MUEIL SUEEACE Per OUT, WES ascccccccscsconserecssaseressveesescs 13.75 11.47 
726 690 Efficiency of steam-generating unit, per cent.............. 84.3 84.0 
574 554 Average draft loss, in. water 6.67 10.43 
1038 658 Average air-pressure loss, in. WateT.........cssesneeers 5.93 9.65 
697 sasasetennee Steam purity, ppm............... 0.6 0.7 





Steam and feedwater circuits, blow- 
down system and other auxiliaries are 
described in detail. 


Water-Treating Facilities 


Treating-plant equipment and ba- 
sins are located adjacent to the pow- 
erhouse in a separate building and 
connected to the station by a pipe 
tunnel. Ohio River water is fed into 
three Spaulding precipitators in the 
water-treating plant through a 20-in. 
line. The treating process is capable 
of delivering the required boiler make- 
up water to the boilerhouse with a 
residual hardness rarely exceeding 2 
ppm even during periods of peak 
hardness of the raw water. 

Make-up water is pumped from the 
soft clearwell to two deaerators lo- 
cated in the boiler plant. Each de- 
aerator is designed to operate at a 
pressure of 10 psi with a guarantee 
to remove the oxygen from 900,000 lb 
of feedwater per hr. 


Operating Conditions 


The chemical process is extremely 
sensitive to variations in steam condi- 
tions and slight steam upsets curtail 
chemical production. During boiler 
difficulties, when generating capacity 
could not maintain proper steam con- 
ditions, operators were reluctant to 
drop steam delivery to process be- 
cause subsequent readjustment to nor- 
mal production rate would require 24 
to 48 hr, in addition to entailing large 
losses of raw materials. The boilers 
were called upon to recover from ad- 
verse conditions promptly and in most 
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cases, boiler operators were able to 
maintain a continuity of steam flow 
to the process units. 


In contrast to the operation and 
performance of a boiler under central- 
power-station conditions where make- 
up water rarely exceeds 2 per cent, 
and where even this amount is sup- 
plied by evaporation, boiler make-up 
here at Kobuta has been of the order 
of 60 to 70 per cent due to process- 
steam requirements. These steam re- 
quirements necessitate discarding two 
thirds of the steam condensate in 
process wastes. 


Ohio River water, which is the raw- 
water source, contains principally sul- 
phate salts and is generally slightly 
acid in nature, with a pH of 6.5. To- 
tal hardness for the major portion of 
the year ranges between 70 and 90 
ppm expressed as calcium carbonate. 


Composition of the water is subject 
to wide variations in hardness and 
dissolved solids, as shown in Fig. 3. 


Normally, moisture content of the 
coal does not exceed 4 per cent, but 
there have been periods during trans- 
portation difficulties, when 10 to 15 
per cent moisture coal has been, deliv- 
ered to the pulverized-fuel equipment; 
such periods occurring when steaming 
capacity was at a premium. These 
periods made it possible to observe the 
individual boiler response to the de- 
mands for steam to process. 


That no particular difference be- 
tween the boiler units was found 
might be surprising to those who be- 
lieve that the forced-circulation unit 
responds and recovers load in less 
time than the natural-circulation units 
of the same capacity. With the units 
equipped with different types of mills, 
any indication of such conditions might 
be attributed to the mill performance 
rather than to that of the boiler. 

Loeal strip-mined coal, ranging in 
quantities of 25 to 50 per cent of the 
total fuel, has been fired in all boilers. 
Two generating-tube failures and se- 
vere erosion of generating tubes in 
the natural-circulation boilers have 
led several consultants to consider 
these conditions to be the result of the 
high silica content of the ash of this 
strip-mined coal. 


Operating Characteristics 

The forced-circulation boiler holds 
approximately 37,000 lb of water at 
steaming level, compared to the nat- 
ural-circulation boiler which holds 
155,000 lb, or nearly 4% times as 
much. This causes a greater sensitiv- 
ity in the forced-circulation boiler to 
changes in feedwater conditions or 
changes in controls. 


With the natural-circulation boiler 
operated at 350,000 lb of steam per hr 
for a period of 2 hr with the blow- 
down completely shut off and with 400 
ppm dissolved solids in the feedwater, 
an increase of 1800 ppm in the solids 
concentration of the boiler water 
would result. This added to the nor- 
mal 2000 ppm carried would mean a 
total concentration of the boiler water 
of 3800 ppm. Actual operating data 
indicate that these boilers can be op- 
erated at 400,000 lb per hr with 4000 
ppm dissolved solids. Should the con- 
tinuous blowdown be completely shut 
off on these natural-circulation boil- 
ers, no serious results would be ex- 
perienced before the boiler operators 
could remedy the condition. 


In the case of the forced-circulation 
unit under the same conditions, the 
concentrating effect of evaporation 
would result in a total dissolved sol- 
ids content of 9600 ppm. At a steam 
rate of 350,000 lb per hr, solids carry- 
over would probably begin with a con- 
centration of 5000 ppm and would 
doubtless be experienced if the blow- 
down were stopped for only % hr. 


To be reasonably free from upsets 
of the nature described, analyses of 
the boiler waters are made every 2 hr, 
total solids being checked by the con- 
ductivity method. In so far as the 
natural-circulation boiler is concerned, 
this 2-hr frequency is adequate to de- 
tect any major change in conditions 
before the results become serious. Such 
is not the case in the forced-circula- 
tion unit. Carry-over has been experi- 
enced on several occasions with the 
foreed-circulation unit as a result of 
rapid increase in solids concentration, 
the carry-over being detected by means 
of the steam-temperature recorder. 

Arrangements are being made to 
install a conductivity recorder on all 


(Continued on Page 142) 
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THE DEVELOPMENT OF ATOMIC ENERGY 


This is the fourth of a series of articles giving a general account of the development 
of methods of using atomic energy for military purposes under the auspices of the 
United States Government. The first three articles, presented respectively in the 
October, November and December issues describe the fundamental principles involved 
in the release of nuclear energy and the development of methods and plant for pro- 
ducing plutonium by a self-sustaining nuclear chain reaction. Now, in this article, 
we describe the methods used and the development of the plants at Oak Ridge, Ten- 
nessee, for the large-scale separation of U235 from natural uranium. These articles 
are based upon the official report by H. D. Smyth, Chairman of the Department of 
Physics of Princeton University. 


By And rew W. Kramer , Managing Editor, Power Plant Engineering 


N THE PRECEDING article in the 
December issue we described in 
some detail the principles underlying 
the design as well as the actual con- 
struction features of the large scale 
plant for the production of plutonium 
at Pasco, Washington. This plant is 
known as the Hanford Engineer 
Works. 

Simultaneous with the research on 
plutonium and the development of the 
Hanford Engineer Works, work went 
ahead on the development of large 
scale methods for separating the iso- 
tope U235 from natural uranium. It 
will be recalled that U235 exists in 
natural uranium only to the extent of 
one part in 140. 

Also it will be recalled the possi- 
bility of producing an atomic bomb 
using U235 was recognized long be- 
fore plutonium was ever discovered. 
It was the fission of U235 that led 
the scientists to believe that an atomic 
bomb might be achieved. Later it was 
found that plutonium (PU239) also 
was subject to nuclear fission and 
since this element could be produced 
by a self-sustaining nuclear chain re- 
action from’ U238, plans were made 
for producing it on a large scale. 

In the meantime, however, a great 
deal of work had been done on the 
separation of U235. A number of dif- 


ferent methods for effecting such sep- 
aration had been under investigation 
for a number of years and of these 
various methods there were four that 
seemed to offer possibilities for large 
scale separation. It was to effect this 
separation that the vast plant known 
as the Clinton Engineer Works at Oak 
Ridge, Tennessee, was built. Nearly 
all of the work done at the Oak Ridge 
plant was in the separation of U235 
from natural uranium. Except for the 
small “pilot” plant for the production 
of plutonium at the Clinton Engineer 
Works (described in the December 
issue) practically all the equipment at 
the Tennessee plant was U235 sepa- 
rating equipment. As already men- 
tioned, four methods of separation 
seemed to offer possibilities of suc- 
cess and work on all four of these 
methods went on simultaneously. The 
four methods were: 1, Gaseous diffu- 
sion; 2, Centrifugal separation; 3, 
Thermal diffusion; 4, Magnetic sepa- 
ration. 


Factors Affecting the Separation of Isotopes 


The isotopes of an element differ in 
mass but not in chemical properties. 
For most practical purposes, there- 
fore, the isotopes of an element are 
separable only by processes depending 
upon the nuclear mass. 


It is well known that the molecules 
of a gas or liquid are in continual mo- 
tion and that their average kinetic 
energy depends only on the tempera- 
ture, not on the chemical properties 
of the molecules. Thus in a gas made 
up of a mixture of two isotopes the 
average kinetic energy of the light 
molecules and of the heavy ones is the 
same. Since the kinetic energy of a 
molecule is 4% mv’, where m is the 
mass and v the speed of the molecule, 
it is apparent that on the average the 
speed of a lighter molecule must be 
greater than that of a heavier mole- 
cule. Therefore, at least in principle, 
any process depending on the average 
speed of molecules can be used to sep- 
arate isotopes. Unfortunately, the av- 
erage speed is inversely proportional 
to the square root of the mass, so that 
the difference is very small for the 
gaseous compound of the uranium iso- 
topes. Also, although the average 
speeds differ, the ranges of speed show 
considerable overlap. In the case of 
the gas, uranium hexafluoride, for ex- 
ample, over 49 per cent of the light 
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molecules have speeds as low as those 
of 50 per cent of the heavy molecules. 

Obviously there is no feasible way 
of applying mechanical forces directly 
to molecules individually; they cannot 
be poked with a stick or pulled with 
a string, but they are subject to grav- 
itational fields, and if ionized, may be 
affected by electric and magnetic fields. 
Gravitational forces are, of course, 
proportional to the mass. In a very 
high vacuum U235 atoms and U238 
atoms would fall with the same accel- 
eration but just as a feather and a 
stone fall at very different rates in air 
where there are frictional forces re- 
sisting motion, there may be condi- 
tions under which a combination of 
gravitational and opposing intermole- 
cular forces will tend to move heavy 
atoms differently from light ones. 
Electric and magnetic fields are more 
easily controlled than gravitational 
fields or “pseudogravitational” fields 
(i.e., centrifugal force fields) and are 
very effective in separating ions of 
different masses. 

Besides gravitational and electro- 
magnetic forces, there are also inter- 
atomic and inter-molecular forces— 
forces controlling rates of chemical 
reaction, evaporation processes, etc. 

These then are the principal factors 
that have to be considered in devising 
separation processes and all of them 
were considered in the development of 
the four systems in use at the Oak 
Ridge Plant. 

Gaseous Diffusion 

As long ago as 1896, Lord Rayleigh 
showed that a mixture of two gases of 
different atomic weight could be par- 
tially separated by allowing some of 
it to diffuse through a porous barrier 





into an evacuated space. Because of 
their higher average speed the mole- 
cules of the light gas diffuse through 
the barrier faster so that the gas 
which has passed through the Ferrier 
(i.e, the “diffusate”) is enriciied in 
the lighter constituents and the resid- 
ual gas which has not passed through 
the barrier is impoverished in the 
lighter constituent. The gas most 
highly enriched in the lighter con- 
stituent is the so-called “instantaneous 
diffusate”; it is the part that diffuses 
before the impoverishment of the resi- 
due has become appreciable. If the 
diffusion process is continued until 
nearly all of the gas has passed 
through the barrier, the average en- 
richment of the diffusate naturally 
diminishes. 


Centrifugal Separation 


We have pointed out that gravita- 


tional separation of two isotopes might 
occur since the gravitational forces 
tending to move molecules downward 
are proportional to the molecular 
weights. Since the centrifuge is essen- 
tially a method of applying pseudo- 
gravitational forces of large magni- 
tude, it was early considered a method 
for separating isotopes. However, the 
first experiment with centrifuges failed. 
Later developments of the high-speed 
centrifuge by J. W. Beams and others 
led to success. H. C. Urey suggested 
the use of tall cylindrical centrifuges 
with counter-current flow. Such cen- 
trifuges have been developed success- 
fully. 

In such a counter-current centri- 
fuge there is a downward flow of 
vapor in the outer part of the rotating 
cylinder, and an upward flow of vapor 
in the central or axial region. Across 
the interface region between the two 
currents there is a constant diffusion 
of both types of molecules from one 
current to the other, but the radial 
force field on the centrifuge acts more 
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Fig. 1. A view of-one of the gigantic production areas at the Clinton Engineer Works at 
Oak Ridge, Tenn. 





strongly on the heavy molecules than 
on the light ones, so that the concen- 
tration of heavy ones increases in the 
peripheral region and decreases in the 
axial region, and vice versa for the 
lighter molecules. 

The great appeal of the centrifuge 
in the separation of heavy isotopes 
like uranium is that the separation 
factor depends on the difference be- 
tween the masses of the two isotopes 
not on the square root of the ratio of 
the masses as in the gaseous diffusion 
method. 


Thermal Diffusion 

The thermal diffusion method of 
isotope separation depends upon the 
fact that if there is a temperature 
gradient in a mixed gas, there is a 
tendency for one type of molecule to 
concentrate in the cold region and the 
other in the hot region. This tendency 


‘depends not only on the molecular 


weight but also on the forces between 
the molecules. If the gas is a mixture 
of two isotopes, the heavier isotope 
may accumulate at the hot region or 
the cold region or not at all, depend- 
ing on the nature of the intermole- 
cular forces. 

Such thermal diffusion effects were 
first used to separate isotopes by H. 
Clusius and G. Dickel in Germany in 
1938. They built a vertical tube con- 
taining a heated wire stretched along 
the axis of the tube and producing a 
temperature difference of about 600 
deg C between the axis and the peri- 
phery. The effect was two-fold — in 
the first place the heavy isotopes (in 
the substances they studied) became 
concentrated near the cool outer wall 
and in the second place the cool gas 
on the outside tended to sink while 
the hot gas at the axis tended to rise. 
Thus thermal convection set up the 
counter-current flow and thermal dif- 
fusion caused the preferential flow of 
the heavy molecules outward across 
the interface between the two cur- 
rents. Q 

The theory of thermal diffusion in 
gases is intricate enough; that of ther- 
mal diffusion in liquids is practically 
impossible. A separation effect does 
exist, however, and has been used 
successfully to separate the light and 
heavy uranium hexafluorides. 


The Electromagnetic Method and its 
Limitations 

In the electromagnetic method of 
isotope separation, ionized molecules 
or atoms are accelerated by an electric 
field and then subjected to a powerful 
magnetic field which causes them to 
move in semi-circular paths. The prin- 
ciple is best explained by the diagram 
Fig. 2 which represents a simple type 
of mass spectograph first used by A. J. 
Dempster in 1918. The gaseous com- 
pound to be separated is introduced in 
the ion source where some of its mole- 
cules are ionized in an electric dis- 
charge. Some of these ions go through 
the slit S:. Between S: and Se they 
are accelerated by an electric field 
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which gives them all practically the 
same kinetic energy. The lighter ions 
must have less momenta than the 
heavy ones. Entering the magnetic 
field at the slit S. all the ions will 
move perpendicular to the magnetic 
field in semicircular paths of radii 
proportional to their momenta. There- 
fore, the light ions will move in 
smaller semicircles and with proper 
positioning of the collector only the 
light ions will be collected. 

As will be evident, this method of 
separation is simple and is, in fact, 
the best method available for deter- 
mining the relative abundance of 
many types of isotopes. It makes an 
excellent mass spectograph. Unfor- 
tunately, however, the ordinary mass 
spectograph can handle only very 
minute quantities of material, usually 
of the order of fractions of a micro- 
gram per hour, and this seemed to 
limit its use in large scale separation 
processes such as were necessary for 
the separation of U235 in quantities 
sufficient for the production of an 
atomic bomb. There are three reasons 
for this limitation—first, it is difficult 
to produce large quantities of gaseous 
ions; second, a sharply limited ion 
beam is usually employed (as in the 
case shown) so that only a fraction of 
the ions produced are used; third, too 
great densities of ions in a beam can 
cause space charge effects which in- 
terwere with the separating action. 
Electromagnetic methods developed be- 
fore 1941 had very high separation 
factors but very low yields and effi- 
ciencies. These were the reasons which 
—before the summer of 1941—led the 
uranium committee to exclude such 
methods for large scale separation of 
U235. Since that time, it has been 
shown that the limitations are not in- 
superable. In fact, the first appreci- 
able size of samples of pure U235 were 
produced by an electromagnetic sepa- 
rator. 


General Consideration of Separation 
Methods 

For a long time in the early days 
of the project, the gaseous diffusion 
method and the centrifuge method 
were considered the two separation 
methods most likely to succeed with 
uranium. Both were going to be diffi- 
cult to realize on a large scale. As 
will be described, the gaseous diffu- 
sion method was developed to a highly 
successful degree but the centrifuge 
method never reached the stage of 
large scale production. A pilot plant 
was authorized and constructed and 
while it operated successfully and 
gave the degree of separation pre- 
dicted by theory, it was later shut 
down and work on the centrifuge 
method discontinued. 

All of the four methods described, 
together with two others, had been 
tried with ‘some success before 1940, 
but none on a large scale and none 
had been used for uranium. The prob- 
lem of developing any or all of the 
separation methods was not a scien- 


tific one of principle but a technical 
one of scale and cost. 


Separation of Uranium Isotopes by 
Gaseous Diffusion 

It was in February, 1940, that small 
amounts of concentrated fractions of 
the three uranium isotopes of masses 
234, 235 and 238 were obtained by 
A. O. Nier using his mass spectro- 
meter and were turned over to E. T. 
Booth, A. Von Grosse and J. R. Dun- 
ning for investigation with the Colum- 
bia University Cyclotron. These men 
soon demonstrated that U235 was the 
isotope susceptible to fission by ther- 
mal neutrons. It was natural, there- 
fore, that this group under the leader- 
ship of Dunning became more inter- 
ested than ever in the large scale sep- 
aration of the uranium isotopes. From 
the first, the gaseous diffusion method 
was given serious consideration by 
this group and from that time until 
February, 1945, the Columbia Univer- 
sity laboratory gave most of its efforts 
to this method of separation. On 
March 1, 1945, the laboratory was 
taken over from Columbia by Carbide 
& Carbon Chemical Corp. Early in 
1942 the M. W. Kellogg Co. was 
brought in to develop plans for large 
scale production of diffusion plant 
equipment and eventually to build a 
full scale plant. To carry out this 
undertaking a new subsidiary com- 
pany was formed called the Kellex 
Corp. In January, 1943, Carbide & 
Carbon Chemical Corp. was given the 
responsibility for operating the plant. 
The decision as to scale and location 
of the plant was not made until the 
winter of 1942-43, about the same 
time as the corresponding decisions 
were being made for the plutonium 
production plant. 

The general objective of the large 
scale gaseous diffusion plant was the 
production each day of a specified 
number of grams of uranium contain- 
ing of the order of 10 times as much 
U235 as is present in the same quan- 
tity of natural uranium. Uranium 
being a solid, the first problem was 
that of transforming it into a gas for 
utility in a gas diffusion process. This 
meant selecting a compound of ura- 
nium with some other element which 
would be gaseous at normal tempera- 
tures and from which elemental ura- 
nium could be readily regained after 
diffusion. Among other gases a great 
amount of experimentation was <de- 
voted to uranium hexafluoride, UF,. 
Fluorine, having only one isotope, was 
particularly adaptable because it 
would not complicate the separation 
by adding new combinations diffusing 
at varying speeds. Like most fluorine 
compounds, it was highly reactive, 
physiologically poisonous, and intro- 
duced severe problems of corrosion in 
production and handling. Uranium 
hexafluoride was, nevertheless, selected 
as the suitable process gas, but since 
it was so highly reactive and since it 
is actually a solid at room tempera- 
tures and atmospheric pressure, a 
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Fig. 2. Diagram showing the principle of 
isotope separation by the electromagnetic 
method 


study of other gaseous compounds of 
uranium was urgently undertaken. It 
was evident from the first that a large 
number of diffusion stages would be 
required. Estimates were made that 
called for several thousand stages. 
There was also to be a “stripping” 
cascade of several hundred stages, the 
exact number depending upon how 
much unseparated U235 could eco- 
nomically be allowed to go to waste. 

It is not possible here in this lim- 
ited space to describe all the details, 
all the countless problems, the thou- 
sands of obstacles that had to be over- 
come in the design and construction 
of these plants. Actually it necessi- 
tated the creation of the largest con- 
tinuous chemico-physical process in 
the world. A single process employing 
more pumps, more diffusion barriers, 
more power, more instruments and on 
which was concentrated more inten- 
sive research and money than has 
ever been expended before on a single 
project. 

Totalling about 70 buildings and 
sprawling over 600 acres at Oak Ridge, 
a $500,000,000 plant was built, creat- 
ing almost overnight an entirely new 
industry based on gaseous diffusion 
through porous barriers. 

The principle behind the separation 
of U235 from natural uranium was to 
convert the solid metal into a gas and 
make use of the difference in veloci- 
ties of the two principle isotopes U235 
and U238 in diffusing through a por- 
ous barrier. U235, being the lighter, 
has a faster diffusion velocity and so 
the gas initially diffused through the 
barrier is richer in U235 than the 
feed gas. After passing through thou- 
sands of such stages an appreciable 
concentration is effected. 

As an example of the problems im- 
posed in the design and construction 
of the equipment, consider the design 
of the barriers. First a high degree 
of porosity had to be maintained to 
permit the diffusion of huge volumes 
of gas. Yet, to satisfy the theoretical 
consideration the billions of holes had 
to be smaller than 0.01 micron (about 
two millionths of an inch). Second, 
these pores could not become enlarged 





BR. ATOMICS 











January; 19446—POWER PLANT ENGINEERING—Chicago, Ill. 89 








Fig. 3. An air view of one of the great production plants at the Clinton Engineer Works 


or plugged up as the result of direct 
corrosion or dust coming from corro- 
sion elsewhere in the system. And 
despite the high degree of porosity 
the barriers had to be strong enough 
to withstand a pressure head of 15 lb 
per sq in. But finally, and to top it 
all off, the material had to be amen- 
able to manufacture in large quanti- 
ties (measured in acres), and with 
uniform quality. It was certainly a 
large order to throw in the lap of any 
group of engineers. No solution was 
forthcoming for some time after ac- 
tual construction had begun on the 
gaseous diffusion plant. Nevertheless, 
work on all other phases of the job 
was continued while research on the 
barrier problem was intensified. It 
was assumed that satisfactory bar- 
riers would be ready at the proper 
time, and they were. 

Altogether the history of barrier 
development is similar to that of the 
history of the canning problem of the 
plutonium project. In each case the 
methods were largely cut and try and 
satisfactory, or nearly satisfactory, 
solutions were repeatedly announced, 
but in each case a really satisfactory 
solution was not found until the last 
minute, and then proved to be far 
better than had been hoped. ~ 


Pumping and Power Requirements 

Another phase of the work which 
involved a tremendous amount of ef- 
fort and research was that having to 
do with the pumping requirements. In 
any given stage approximately half of 
the material entering the stage passes 
through the barrier and on to the next 
higher stage, while the other half 
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passes back to the next lower stage. 
The diffused half is at low pressure 
and must be pumped through high 
pressure before feeding into the next 
stage. Even the undiffused portion 
emerges at somewhat lower pressure 
than it entered and cannot be fed back 
to the lower stage without pumping. 
Thus the total quantity of gas per 
stage comprising twice the amount 
which flows through the barrier has 
to be circulated by means of pumps. 

Since the flow of gas through a 
stage varies greatly with the position 
of the stage in the cascade, the pumps 
also vary greatly in size or number 
from stage to stage. The type and 
capacity of the pump required for a 
given stage depends not only on the 
weight of the gas to be moved but on 
the pressure rise required. It was 
estimated that thousands of pumps 
would be needed and that thousands 
of kilowatts would be required for 
their operation. Since an unavoidable 
concomitant of pumping gas is heat- 
ing it, it was evident that a large 
cooling system would have to be pro- 
vided. By early 1942 a good deal of 
preliminary work had been done on 
the pumps. Centrifugal pumps looked 
attractive in spite of the problem of 
sealing their shafts. But further ex- 
perimental work was planned on com- 
pletely sealed pumps of various types. 

It should be remembered that these 
pumps had to be operated under re- 
duced pressure, could not leak or cor- 
rode and had to have as small a vol- 
ume as possible. Many different types 
of centrifugal blower pumps and re- 
ciprocating pumps were tried. In one 
of the pumps for the larger stages, 
the impeller is driven through a coup- 
ling containing a very novel and in- 
genuous type of seal. Another type of 
pump is completely enclosed, its cen- 
trifugal impeller and rotor being run 
from the outside by induction. 





All this construction on these plants 
had to be done without pilot plants. 
That is to say, there was no small 
scale separation set up using the iden- 
tical types of blowers, barriers, bar- 
rier mountings, cooling, etc., that 
were put into the main plant. Such a 
system could not be set up because the 
various elements of the plant were not 
all available prior to the construction 
of the plant itself. To proceed with 
the construction of the full scale plant 
under these circumstances required 
the utmost in foresight and boldness. 

The supply of power for the opera- 
tion of the diffusion plant was a ma- 
jor problem in itself. Construction of 
the steam power plant for the diffu- 
sion plant began on June 1, 1943. It 
is one of the largest such power plants 
ever built. Construction of other ma- 
jor buildings and plants started be- 
tween August 29, 1943, and Septem- 
ber 10, 1943. For the men working on 
gaseous diffusion it was a long pull 
from 1940 to 1945, not lightened by 
such exciting half-way marks as the 
first chain reacting pile at Chicago. 
Perhaps more than any other group 
in the project, those who worked on 
the gaseous diffusion principle deserve 
credit for courage and persistence as 
well as scientific and technical ability. 
The plant was put into successful op- 
eration before the summer of 1945. 


The Electromagnetic Separation of Uranium 
Isotopes 


The possibility of large scale sepa- 
ration of the uranium isotopes by 
electromagnetic means was suggested 
in the fall of 1941 by E. O. Lawrence 
of the University of California and 
H. D. Smyth of Princeton University. 
We have already pointed out that the 
first samples of U235 to be separated 
from natural uranium were obtained 
by means of the mass spectograph by 
Professor Nier. 

Of the many _ electromagnetic 
schemes suggested, three soon were 
recognized as being the most promis- 
ing. The “calutron” mass separator, 
the magnetron type separator later 
developed into the “ionic centrifuge,” 
and the “isotron” method of bunching 
a beam of ions. After the first few 
weeks by far the greatest effort was 
put on the calutron. The name calu- 
tron represented a contraction of 
“California University cyclotron.” 

In September, 1942, both the gase- 
ous diffusion and the centrifugal meth- 
ods of uranium isotope separation had 
been under intensive study. Both of 
these methods looked feasible for 
large scale production of U235, but 
it was realized that both would re- 
quire hundreds of stages to achieve 
large-scale operation. Neither method 
had actually produced any appreci- 
able amounts of separated U235. In 
the case of the electromagnetic meth- 
od, however, after the successful sep- 
aration of milligram amounts there 
was no question as to the scientific 
feasibility of this method. If one unit 
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could separate ten milligrams a day, 
100 million units could separate one 
ton a day. The questions were of cost 
and time. Each unit was to be a com- 
plicated electromagnetic device re- 
quiring high vacuum, high voltages 
and intense magnetic fields and a 
great deal of research and develop- 
ment work would be required before 


. complete large-scale units could be 


constructed. Many skilled operators 
would probably be needed. Altogether, 
at that time, it looked very expensive 
but it also looked certain and rela- 
tively quick. 

At Berkeley after some weeks of 
planning, the 37-inch cyclotron was 
dismantled on November 24, 1941, and 
its magnet was used to produce the 
magnetic field required in the calu- 
tron. An ion source consisting of an 
electron beam, traversing the vapor of 
a uranium salt, was set up corre- 
sponding to the ion source shown in 
the drawing Fig. 2. Ions were then 
accelerated to the slit S* through 
which they passed into the separating 
region where the magnetic field bent 
their paths into semicircles terminat- 
ing at the collector slit. By December 
1, 1941, molecular ion beams from the 
residual gas were obtained and short- 
ly thereafter the beam consisting of 
singly charged uranium ions was 
brought up to an appreciable strength. 
It was found that a considerable pro- 
portion of the ions leaving the source 
were uranium ions. First experiments 
with this equipment showed only a 
small separation factor, but by the 
middle of January, 1942, a run had 
been made with a reasonable beam 
strength and an aggregate flow or 
through-put of appreciable. amount 
which showed a much improved sepa- 
ration factor. By early February, 
1942, beams of much greater strength 
were obtained and Lawrence reported 
that good separation factors were ob- 
tainable with such beams. By early 
March, 1942, the ion current had been 
raised still further. This work made 
it clear that the calutron was poten- 
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Fig. 4. The high-vacuum diffusion pump developed by Westinghouse. 


tially able to affect much larger scale 
separations than had ever before been 
approached by an_ electromagnetic 
method. 

On the basis of this and other work 
in September, 1942, a recommendation 
was made by the Army that an electro- 
magnetic separation plant be built at 
the Tennessee Valley site, that is at 
the Clinton Engineer Works. Origi- 
nally it was planned that a pilot plant 
be built first, but such a pilot plant 
was never built. Construction went 
ahead at once on the full-scale plant 
which later on effected considerable 
separation of U235. 


The amount of work involved in the 
construction of this electromagnetic 
plant can hardly be appreciated. One 
of the important parts of the work 
was the design and construction of 
the production magnets themselves. 
These were huge structures 250 ft 
long which contained thousands of 
tons of steel, each of the highest per- 
meability. Prior to their construction 
the largest magnet in existence was 
undoubtedly that of the 184-inch cy- 
clotron at Berkeley. At the Tennessee 
Plant it was required that they de- 
sign and build magnets nearly 100 
times as large. One of the problems 
in connection with the magnet design 
was that of carrying on operations in 
the strong magnetic fields which sur- 
rounded each of the magnets. This 
magnetic force was so strong that 
when a ten-penny nail was held in 
the hand a strong effort was neces- 
sary to prevent the wrist from being 
twisted. The pull on the nails in the 
heels of a pair of shoes was strong 
enough to make walking difficult. An 
ordinary wrench or a piece of pipe 
would either be wrested from a work- 
man’s hand or if he held on to it, it 
would be drawn against the magnet 
face and his knuckles skinned: To 
counteract this, all movable equipment 
and structures that came within the 
range of the magnetic field had to be 
built of non-ferrous metals or of non- 
magnetic steel. This made it impos- 





<&, ATOMICS 


sible to use standard designs for any 
of this equipment. Large quantities 
of stainless and other non-magnetic 
steels had to be procured at a time 
when they were badly needed for 
other parts of the war program. Wor - 
men in many shops had to be trained 
in the welding of these materials and 
heat treating them, and hardening and 
working with them in many other 
ways. A complete set of small tools 
of beryllium copper had to be de- 
signed and produced. Electrical con- 
trol problems were unprecedented and 
unique. 

Another interesting feature of the 
plant at Oak Ridge was the use of 
silver instead of copper for electrical 
conductors. In all, 14,000 tons of sil- 
ver, having a value of over $400,000,- 
000, were used. The silver was bor- 
rowed from the United States Treas- 
ury, was delivered in ingots to copper 
rolling mills, where it was rolled into 
strips. These were later welded to- 
gether with silver solder into con- 
ductors of requisite length. The entire 
operation was under continuous sur- 
veillance of Army officers and the 
work was so well done that every 
ounce of silver taken from the Treas- 
ury vaults has been accounted for. 

The electromagnetic separation plant 
was in large-scale operation during 
the winter of 1944-45 and produced 
U235 of sufficient purity for use in 
atomic bombs. Its operating efficiency 
is being continually improved. Re- 
search work is continuing although on 
a reduced scale. 

There were, of course, many other 
engineering problems introduced in 
both the construction and operation 
of these plants for producing U235. 
What was necessary was a plant 
which could operate continuously for 
24 hours per day and 365 days per 








Fig. 5. Complete assembly of gas-diffusion pump 


January, 1946—POWER PLANT ENGINEERING— Chicago, Ill. 91 











year. These demands involved the in- 
troduction of many provisions which 
scientists did not have to consider at 
all. Among these may be mentioned 
water, air and oil cooling of various 
parts of the magnet, development of 
quick detachable pipe and electrical 
connections, development of equip- 
ment for quickly detecting leaks, even 
of microscopic -size, into the vacuum 
chambers. Provision for maintaining 
coolant solutions at specified dielectric 
strengths and servicing and repair fa- 
cilities for the principal operating 
units involved in the process. 
During the operating period not all 
of the feed material is separated into 
its component isotopes. A considerable 
proportion of it goes astray and has 
to be recovered from the interior walls 
of the containing vessels and from 
parts of the operating equipment. An- 
other complication was introduced by 
the fact that the energy of the ionized 
particles is so great that those which 
go astray and which impact on vari- 
ous parts of the apparatus combine 
either chemically or physically with 
the metal forming those parts. The 
result is that a large operating area 
must be provided for washing and 


cleaning operations in which all parts 
of the operating apparatus are cleaned 
with steam, acid, and in some Cases 
by an electro-stripping process. 

One of the interesting things about 
the chemical operation is the precau- 
tion which was taken to salvage every 
possible grain of uranium whose 235 
content has been enriched. It is only 
by such precautions that the plant 
capacity is kept up to rating. Some 
of the precautions are interesting. 
One is the recovery of splashings from 
the uniforms of operators in the chem- 
ical area. In the cleaning process 
there is inevitably some splash and 
drops of uranium solution are ab- 
sorbed by the operators’ clothing. To 
recover this, the uniforms are washed 
every day in small laundries in the 
individual buildings. The wash water 
is saved and treated for the recovery 
of its uranium content. When the uni- 
forms are worn out they are collected 
and sent to an incinerator building 
where they are burned and the ashes 
digested with acid and treated for 
uranium recovery. Shoes of the oper- 
ators are similarly treated. They are 
periodically collected and _ likewise 
burned in the incinerators. 





Atomic Energy was Used 
to Start Radio Station in 1940 


Article published in Power Plant Engineering in 

October 1940 shows that the fission of U-235 was 

well known in 1940 and actually used in starting the 

then new 50,000 watt transmitter at Westinghouse 
Radio Station WBZ 


THE DIAGRAM shown herewith is re- 
printed from a short article which ap- 
peared on page 103 of the October 
1940 issue of POWER PLANT ENGI- 
NEERING. It shows arf arrangement for 
using nuclear energy to start up a 
new radio transmitter that Westing- 
house had built at Station WBZ near 
Boston. 


Quoting from this article, “During 
a special ceremony at the new trans- 
mitting station in Hull across the har- 
bor from Boston, the explosive force 
of a single atom of U235 was released 
by Dr. Condon, associate director of 
Westinghouse Research Laboratories, 
to start a chain of electrical reactions 





oY ATOMICS 


ending in switching on the new trans- 
mitter. 

“The splitting of the uranium atom 
was clearly audible to the radio au- 
diences as a sharp click. Two prelim- 
inary clicks were hear as two atoms 
were split to accustom the listener to 
the sound. On the third click the 200,- 
000,000 electron-volts of the split 
U235 atom switched . the program 
from Millis to the new transmitter in 
Hull. The change-over produced a new 
surge of power and brought 50 per 
cent more listeners within easy hear- 
ing distance of the station. .. . Dr. 
Condon who is now conducting experi- 
ments on uranium and other elements 
with the Westinghouse 90-ton atom 
smasher made the following comment 
on the splitting of the uranium atom: 

“An individual uranium atom is 
like a bomb containing energy ready 
to explode but not touched off. Thanks 
to the discovery of uranium fission, 
we now know how to touch off these 
atomic bombs so they release all their 
stored up energy at once. When one 
of the neutrons is shot into the atom 
in just the right way, it falls apart in 
two fragments which rush apart with 
great energy. In one atomic explosion 
we get 50,000,000 times as much en- 
ergy as when an atom of coal is 
burned. “‘If we can learn how to 
keep the process going by itself, we 
shall have in uranium a new fuel 
which gives off about 2,000,000 times 
as much energy—weight for weight— 
as coal or oil. 


“It is too soon to be able to say 
whether uranium will be practical as 
a fuel. But the work on this process in 
research laboratories, including our 
own at Westinghouse, is sure to lead 
to results of great scientific impor- 
tance, and it may give us new sources 
of power.’ ” 

















HOW IT WAS DONE: Neut ( tral 
atomic particles) from a mixture of radium 
and beryllium are slowed down in passing 
through a coating of paraffin and strike a 
small target of uranium about the size of a 
dime. One ator in 140 of the uranium will 
be in the form known as U-235. About once 
in every 10 seconds a slow neutron hits the 
nusleus, or heart, of a U-235 atom and shat- 
ters it into five parts—two new atoms of 
different elements and three neutrons 
As these fragments fly apart with an energy 
of 200,000,000 electron-volts, they ionize 
(electrify) the air in the apparatus and per- 
mit a small electric current to flow through 
a circuit. Following an amplification of 
about a million times, the current is strong 
enough to trip a thyratron tube which in 
turn operates a relay to switch on the new 
transmitter. 
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He Puts Vinegar On His Floors 


One of the readers of this section informs 
us of a tough problem concerning his 
floors. His plant is a large food products 
company in Chicago and at the present 
time he is confronted with the problem of 
developing. longer wearing floors in the 
relish rooms and other rooms where vine- 
gar is handled. “We are using tile floors in 
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Stopping Woiter eaks 


Have you ever had a leak develop in a boiler that 
you could not shut down conveniently to make nec- 
essary repairs? If so, you will be interested in this 
description of a method that proved successful and 
that did not require very much time nor effort. 


BD. O, Lima 


Testing Engineer, Generation Department 
Oklahoma Gas & Electric Company 


be 1939 two Heine 516 hp 165 psi 
boilers in a small stand-by power 
plant were found leaking at the fire 
ends of many of the box header stay- 
bolts. The boilers had been retubed 
the year before to make them de- 
pendable in case they were needed, 
the plant being at the far end of a 
transmission system where it was nec- 
essary to maintain standby power 
supply. Since it would be impossible 
to calk the fire ends of the staybolts 
without another retubing, considera- 
tion was given to other possible means 
of stopping the leaks, if only tem- 
porarily. 

A very dilute solution of sodium 
silicate, or water glass, was known 
to be effective in sealing small low 
pressure leaks providing the vessel 
which leaked was kept hot and well 
aired so as to permit the solution 
which seeped out to evaporate com- 
pletely at the point of leakage and 
thereby concentrate the silicate to a 
solid deposit which would finally seal 
up the leak. It was not known 
whether leaks under moderate pres- 
sure could be sealed in the same way, 
but it was thought worth trying as the 
cost would be small. However, many 
of the leaks in these boilers were not 
just seeps, and it was thought advisa- 
ble to add some other material which 
would lodge in and plug the larger 
leaks from the inside and thereby re- 
. duce the rate of leakage to a point 
where complete evaporation of the 
escaping water could take place and 
allow the silicate to do the sealing. 
It was decided to use fine cottonwood 
sawdust and linseed meal for this 
purpose. The sawdust was obtained 
from a box factory. A fourth ingre- 
dient, blackstrap molasses obtained at 
a feed store, was added for good 
measure, because on heating it leaves 
a char which is not water soluble. 

The boilers hold about 5000 gallons 
each and the quantities of material 
used were as follows: 


O-Brand sodium silicate. . .55 gal. 


BEDIBEBPR  iniosscase.ssnu ee 55 gal. 
PUNE SAWAUSE 200.5 05:00:00.5 50 lbs 
Eeinseed Meal ... 026000000 50 lbs 


The sodium silicate and sawdust were 
thoroughly mixed in a steel drum, and 


then about 20 per cent by volume of 
water stirred in for the purpose of 
increasing the fluidity of the mixture. 
This was poured into the boiler drum 
after first having heated the boiler 
up to about 200 F. The linseed meal 
was worked into a thin slurry with 
water and poured in the drum, and 
the molasses was poured in without 
dilution. 

The boiler was then closed and fired 
rapidly to popping pressure. This was 
conveniently done since the fuel is 
natural gas. While firing up, the 
boiler was vented so as to produce 
some boiling and circulation and pre- 
vent segregation of the ingredients. 
The boiler was fired at about full rat- 
ing for half an hour, the steam escap- 
ing through the safety valves. The 
hurners were turned off and in a cou- 
ple hours the furnace was cool enough 
to permit a hasty examination. No 
leaks could be seen or heard. The 
following morning the boiler still had 
a little pressure, and a more careful 
inspection indicated that all the stay- 
bolt leaks were stopped. The same 
procedure was then repeated with the 
other boiler. 

The boilers were then kept banked 
with 5 to 10 lb pressure for an addi- 
tional 24 hours in order to be more 
certain of complete sealing of the 
leaks. After the boilers had cooled 
off a drum manhead was removed to 
determine whether the sawdust and 
linseed meal might be floating on the 
surface of the water, but this was 
found not to be the case. 


Results 

The treatment of the boilers was 
carried out on May 10th and 11th, 
1939. On May 16th one staybolt in 
one of the boilers leaked slightly 
under full pressure. On July 29th 
there was no evidence of leakage in 
either boiler. All the material was 
still in the boilers and caused con- 
siderable carryover when the plant 
was operated. Heavy blowdown cor- 
rected this. 

In June, 1940, about a year later, 4 
staybolts were found leaking in No. 
1 boiler. The boiler was steamed half 
an hour with 25 gallons of sodium 
silicate added. This stopped 3 of the 


leaks. Twenty-five lbs of linseed meal 
were then added and the boiler again 
steamed, which stopped the fourth 
leak. Since that time the boilers have 
remained leak-free or very nearly so. 
At the present time without any 
further treatment there are 3 or 4 
small leaks in No. 1 boiler and one 
in No. 2. 


Conclusions 

Small leaks below the water line in 
low pressure boilers can be stopped 
by adding 5 gal. sodium silicate 
(SiO./Na:O ratio of about 3.2), 5 gal. 
blackstrap molasses, 5 lb each of fine 
sawdust and linseed meal for each 
1000 gal of water the boiler holds, 
firing the boiler and allowing it to 
steam vigorously. The material cost, 
exclusive of fuel, for such treatment 
is between $2.25 and $2.50 per 1000 
gal of water capacity based on 1939 
prices. Possibly equally good results 
could be obtained by eliminating the 
molasses and using smaller quantities 
of the other materials. The molasses 
is suspected of being a strong foaming 
agent. 

While such treatment is not to be 
recommended indiscriminately, there 
is recent evidence that sodium silicate 
is an effective sealer of small leaks 
even in boilers operating in the 1200- 
1400 Ib range. In one case reported 
in “Combustion,” Vol. 16, No. 6, p. 
37, the removal of sodium silicate de- 
posits within the boilers by substi- 
tuting potassium salts for the sodium 
salts in the boiler water developed 
numerous hand-hole cap leaks. 


Concentration Control 
and Boiler Trouble 
By Charles W. Parks 


_ ABOUT A YEAR AGO I wrote an item 
in the PPE stating that five of our 
cast iron sectional headers of one of 
our boilers had burst. Not long after 
this, two broke on No. 3 boiler and 
shortly afterward another one broke. 
At the time of the incident, we were 
unable to advance with an idea as to 
what was the cause other than crys- 
tallization due to old age. 

We now have the problem practi- 
cally solved and I am passing it along 
to whom it may concern. During re- 
pairs to No. 3 boiler the last time, we 
discovered that the mud drum was 
divided into two parts by a partition. 
This leaves two blow-down openings 
on one side and one on the other. At 
this time we were only blowing down 
one valve in 24 hours for sludge re- 
moval. The concentration was con- 
trolled by the continuous blows. The 
continuous blow down was controlled 
by the chlorides determination. Our 
schedule called for no change in blow 
down between 150 and 200 parts per 
million of chlorides. We were experi- 
encing some foaming trouble at this 
time. By checking up we found that 
the chlorides followed very closely 
to concentration in grains per gallon, 
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which meant that our concentration 
could travel from 2565 to 3420 parts 
per million without any change being 
made in the blow down. By further 
checking we found that we should 
maintain a concentration of from 2200 
to 2700 ppm which only allowed a 
range of 500 ppm. 

In an effort to correct the trouble 
we first bought an electric meter for 
an accurate determination of con- 
centration at any time. We worked 
out a system of blowing down by 
blowing all valves every 24 hours re- 
gardless of the concentration and 
blowing any excess concentration by 
use of the continuous blow-down. 
This practice has been in effect for 
nearly a year and no broken headers 
have been experienced since and the 
foaming stopped about two weeks 
after we started this system. I have 
now come to the conclusion that there 
was compound building up in the mud 
drum and causing foaming, which at 
some critical moment caused a sud- 
den change in temperature that 
caused a sudden expansion thereby 
bursting the headers. I have also 
come to the conclusion that con- 
centrations should not be controlled 
by the chlorides determination. If it is 
necessary to do so, make a chart of 
concentration in parts ppm by multi- 
plying the grains per gallon by 17.1 
and comparing the chlorides by it and 
blowing down accordingly. The con- 
centration limit for your boiler should 
also be previously found. 


The Meaning and Use 
of Enthalpy 


Tyler G. Hicks 

READERS of technical articles deal- 
ing with power generation and ap- 
plication are familiar with the word 
enthalpy. It may be recalled that 
the author of such an article gener- 
ally fails to define enthalpy. Instead 
he says that the word means the 
same as the more familiar term “total 
heat.” Because the last statement is 
erroneous the word enthalpy will 
herein be defined. The relation be- 
tween enthalpy and total heat will 
also be discussed. 

For the sake of analysis imagine a 
simple steam plant such as_ that 
shown in the accompanying diagram. 
It consists of a boiler A, stop valve 
B, and a “steam consuming” device, 
C. This last piece of apparatus might 
be an engine, turbine, injector or noz- 
zle. 

It is a well-known fact that before 
steam can be generated from water 
enough heat must be added to allow 
molecules to break away from the 
water. Stated another way, the 
velocity of water molecules must be 
increased until it reaches the velocity 
of steam molecules before steam will 
be formed. To bring about this 
change, energy in the form of heat 
must be added to the water. The 
energy added to the water is gener- 





Simple System used in explaining Enthalpy 


ally called the internal energy, E. 
It is the energy stored in a substance 
by virtue of the increased velocity 
of the molecules. 

Suppose now that heat is applied to 
the boiler, A and that steam is gen- 
erated at atmospheric pressure, 14.7 
psia. Valve B is opened and steam 
allowed to flow through device C. 
A condition of steady flow will be as- 
sumed to exist. This means that if 
the boiler generates one pound of 
steam per unit time, one pound is ex- 
hausted from the device during the 
same time interval. : 

Imagine one pound of this fluid in 
the pipe, such as at D. In order to 
push this mass through the pipe a 
force will have to be applied at one 
end of the mass. This force is equal 





to the pressure, P, lb/sq ft, of the 
fluid in the pipe multiplied by the 
area, A sq ft, or the pipe, or 
Force = PA 

The distance this force must travel 
in order to force one pound of the 
fluid into C is, 

Volume of one Ib, cu ft 

Area of pipe, sq ft 
Therefore, since work = force X dis- 

tance, 

Work to push one lb of fluid into 


V 
C=FX4d=FAX— = PER 


Assuming that the internal energy, 
E, of the stream is known, enthalpy 
may be defined as follows, 

PV 
Enthalpy, Btu = H = E + — 
J 


J = 778 ft lb/Btu 
Thus it is seen that the total energy 
of the steam entering this system 
is equal to the internal energy plus 


PV 
the term >, sometimes called the 


flow work. In the simple system 
shown, the quantity of energy would 
be: Qin = H: — H:, assuming that no 
work is done. 























My name’s Jones all right, but it must be for that Jones over there! 
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In the above case tne “total heat” 
added equalled the enthalpy change. 
However, this is only a special case. 
Ordinarily heat is lost from the prime 
mover in the form of radiation and 
work is done by the machine. The 
quantity of energy added, Qim, would 
not equal H:—H:, but the expression 
would be more involved. 

In all the latest steam tables the 
term enthalpy has been substituted 


for “total heat.” Enthalpy changes 
are used in computing the work done 
during certain thermodynamic proces- 
ses, heat released by the condensation 
of steam, and in all other computa- 
tions where the older term was used. 
Strictly speaking enthalpy is_ the 
better term to use because ‘t act only 
conveys the correct meaning but also 
helps to keep the concept of flow work 
in mind. : 





PRACTICAL HINTS 


Ammonia Valves 


THE STUFFING boxes of valves used 
on ammonia lines must be kept tight 
to prevent the escape of the gas. 
Therefore, whenever a valve is opened 
or closed the stuffing box must first be 
slackened so the valve wheel can be 
turned, then tightened again after- 
ward. The stuffing box is usually loos- 
ened and tightened with a wrench. 

To eliminate the necessity of using 
a wrench, and the consequent danger 
of its slipping and causing injury to 
the user or the equipment, a valve 
wheel can be welded to the stuffing 
box, as shown in the accompanying 
sketch, so that it may be slackened 
and loosened simply by turning the 
wheel. 







DISCARDED 
VALVE WHEEL 


WELDED TO 
STUFFING BOX 


WHEEL 


Showing how Valve Wheel can be welded 
to stuffing box. 


A wheel from a discarded valve may 
be used. The wheel should be larger 
than the valve operating wheel, both 
to provide sufficient leverage to tighten 
the stuffing box and to enable a large 
enough hole to be drilled through the 
center or hub so that it will easily 
pass over the valve stem. The stuffing 
box should be removed from the valve 
for welding and care should be exer- 
cised to avoid damaging it by heat. 

Valves altered in this manner are 
especially convenient on compressor 
manifolds and expansion lines to evap- 
orators where frequent operation of 
the valves is required. 


VALVE 
OPERATING 


AND KINKS 


Self-Ejecting Drill Jig 

A SELF-EJECTING drill jig has been 
designed and developed by Leo Ma- 
lecki of the Tool Design Section at 
General Electric’s Schenectady Works. 
Besides combining both simplicity and 
economy in design, it is very effective 
in increasing production and reducing 
drill breakage. 

The part being drilled is placed in 
the jig, and the underside of the h2ad 
of this part is located and clamped 
against the surface. Having been de- 
pressed by the clamping action, the 
springloaded pin ejects the machined 
part from the jig when unclamped. 

The chamfer and hole in the chan- 
nel in the V-block of the jig provide 
for the removal of chips. A fabrica- 
tion of a channel and base plate is the 
support for the V-block and bushing 
plate. The base plate is of sufficient 
size to allow the clamping of the drill 
jig with the drill bushing positioned 
under the spindle of the drill press. 





Bending Small Tubing 


A NEW HAND-BENDING TOOL, which 
permits all kinds of small tubing to 


‘be curved to any desired angle, has 


been developed at the Glenn L. Mar- 
tin Co., Baltimore, Maryland. 


Designed by a Martin employee, 
Carroll E. Adreon, the new tool con- 
sists of a sturdy steel base which may 
be used in a vise or clamped onto a 
bench; a revolving radius rod equip- 
ped with a handle for turning; a stop 
block grooved to hold the tubing; and 
a movable radius block which guides 
the tubing around a bend roll centered 
on top the base. This roll, cylindrical 
in shape and also grooved, has a top 
plate scribed in 360 deg. A measuring 
point is marked on the movable radius 
block. The radius and holding blocks 
and the roll are so grooved as to pre- 
vent crushing or change in section of 
the tubing. 

In operation the tubing is inserted 
in the groove of the stop block and 
the movable block which has been re- 
turned to the zero degree point. The 
movable block is then pulled around 
the bend roll, being connected to the 
revolving radius rod, until the meas- 
uring point is directly opposite the 
mark of the angle desired in the bend 
roll. 

Allowances can be made for tubing 
having a “spring back” characteristic 
by merely moving the measuring point 
to as many degrees beyond the desired 
angle marking as the tube will spring 
back when released. An operator can 
easily measure this amount of allow- 
ance needed from the spring back 
shown on the top plate of the bend 
roll, when pressure on the handle is 
released. Utilizing the same principle, 
tools may be made for bending tubing 
of any size. 


Drawing showing various sections of self-ejecting drill jig: A—part to be machined, B— 
jig, C—surface, D—clamp, E—spring-loaded pin, F—chamfer, G—hole in channel, H— 
V-block, J—bushing plate. 
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By the simple substitution of a set 
of phenol fibre blocks, similar in de- 
sign to the metal blocks, hot-dipped 
or tinned spiral high-electrical cables 
(for example, battery cables) also can 
be bent in the new tool. Use of the 
phenol fibre accessories prevent the 
semi-molten coating on the wire from 
adhering to the blocks, as would be 
the case with use of the steel blocks 
on the original tool. 

Chief advantages of the new device 
lie in the great amount of time saved 
as compared to ordinary hand bending 
operations, the extreme accuracy to 
which the tubing can be turned and a 
material serving in that there is no 
scrap due to the tubing being crushed 
or split during the operation. 





Boiler Room 
Operating Hints 


By C. L. SHOBE 


A leak developed in a %-in. nipple 
leading from the water column on 
one of our 120-hp Sterling Boilers to 
the feedwater control element. The 
leak promised to get bad and could 
not be shut off. 

The boiler was filled to capacity 
with water (until the high water 
alarm sounded) after the fire had 
been extiguished. The heat had been 
turned on in all the buildings and 
vacuum pump left running (this pump 
is electric). In 20 minutes time the 
radiators in the buildings had pulled 
the steam pressure down to zero, the 
connections which were leaking were 
removed and we found that the 
vacuum pump was pulling air into the 
boiler besides taking out the steam 
being generated by the hot setting. 
The repair was made and the fire 
started in 45 minutes from the time 
it went out. We think this was a 
much better way to make a quick 
repair than pumping water into the 
boiler and blowing it down. The radi- 
ators had more capacity for condens- 
ing steam than the hot setting had 
for generating steam. The electric 
vacuum pump kept air going into the 
opening while the repair was being 
made. 

We have found that blowing the 
water glass on the water column for 
long periods wears it thin and that 
it is necessary to blow it for only a 
short period. We blow the water col- 
umn until hot water and steam are 
drawn clear through from the boiler 
drum. This takes about % minute. 
Shut it off, opening the valve blowing 
the glass down as the water column 
valve is being closed. By the time 
the valve on the water glass blow- 
down line is open, it has blown enough 


and is immediately closed. By blow- 
ing the column first, it is cleaned out. 
There is not much capacity for water 
and dirt in the glass and fittings so 
that very little blowing is necessary 
to change the water in those. We 
have been getting triple life from our 
gage glasses since following the above 
procedure. 

Although the water should rise and 
fall slightly in any boiler to distrib- 
ute water line erosion, we find that 
a small plant which has a load vary- 
ing from full to nothing should have 
a sensitive feedwater control, espe- 
cially if the fire is turned out or the 
steam consumption is stopped the wa- 
ter falls, the control admits more 
water to raise the level to normal 
which prevents popping and waste of 
steam so frequently. 

There has been some argument 
against home made feedwater con- 
trols. We have one that has operated 
successfully for seven years. We are 
using 6 by 4 by 6 in. steam pumps, 


for boiler feed, and are equipped with. 


bronze rods. The cost of new rods are 
$8.95 each and last 1% years on the 
water end, 3 years on the steam end. 
We were able to get them built up 
and turned down on one end for $3.00 
each, both ends for $5.00 each, and 
found to give the same service. We 
later found out that type M govern- 
ment copper, size 1 in. and hard 
drawn was the same diameter as the 
rods outside. Now we are turning the 
rods off and sweating a sleeve of the 
copper pipe in place and find that it 
gives about % the service of new or 
built up rods. The rods are 1% in. 
and turned down to 1 in. a hole is 
drilled (% in.) in solder. It so hap- 
pened that we had a full length of 


this copper on hand when the restric- 
tions went on, so we were fixed with 
rods for the duration. The cost of a 
complete replacement is less than 
$2.00. We use a regular steam pack- 
ing on the steam end and a much 
softer packing on the water end. 


We are using Rock hard solid ring 
packing in all pumps either hot or 
cold water on the pistons with a new 
piston and liner we get 1% years of 
service without any attention (this is 
continuous operation and brass lin- 
ers). When they loosen up in the 
liner the rings are removed and 
pounded lying flatways on an anvil. 
While soaked they can be expanded 
an eighth of an inch or more. They 
remain a snug fit in the liner for 
quite a period and the pounding can 
be repeated several times. Pounding 
expands the ring larger than the pis- 
ton but as the bucket plate is light- 
ened up against the rings it makes 
no difference. 


We did at one time use grease and 
graphite on our manhole gaskets. 
Corrosion had started around the face 
and seat of the plate. Now we use 
red lead powder and red engine oil 
on the plate and gasket. After three 
years it has been found satisfactory. 
The two are mixed to a thin paste. 

We are using a pipe dope of over- 
aged aluminum paste mixed with red 
engine oil for pipe of all service hot 
and cold water, steam, etc. 

The paste must be used that has 
not had any bronzing liquid added, 
otherwise, it will not mix with the 
engine oil but will form a curdle and 
gummy mass. The unused paste 
mixed with red engine oil forms a 
smooth lubricant and filler, which 
will stand heat, is easy to wipe off of 
pipe and hands, holds well, and never 
dries out in the can. 

Can be applied sparingly to one 
side of the threads, and will distrib- 
ute evenly as the pipe is turned in. 
It makes a beautiful job of an in- 
stallation of galvanized pipe as it is 
the same color as the pipe and the 
joints do not show up after wiping. 
We use a small acid brush for appli- 
cation. : 

We have found that a good grade 
of soldering paste can be used as a 
lubricant on valve stems, regulator 
stems, etc., carrying steam or hot 
water as it will stand up under con- 
siderable heat. 

Our best formula for patching out- 
side of boiler settings is a mixture 
of half and half lime and cement (no 
sand or other material) mixed with 
water to a sloppy muddy mass and 
applied with a brush or trowel. The 
best time to apply is when the fire 
is first put under the boiler, and 
while the setting is still cold and 
there is draft to aid in pulling it into 
cracks and openings. Another appli- 
cation should be made with the set- 
ting heated and fully expanded. A 
hot setting dries the mixture before 
it can be forced into the openings. 
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How to Calculate 
the Accumulator 
Capacity of a Boiler 


As a result of the publication of the author's article 
on The Harbor Steam Plant Boiler in the June, 1945, 
issue of POWER PLANT ENGINEERING, he has re- 
ceived many inquiries about the problems involved 
in having a boiler act momentarily as a steam 
accumulator and in calculating the accumulator 
effect. Here is how he has explained these points 


to the inquirers 


By MAX H. KUHNER 


Chief Mechanical Engineer 
Riley Stoker Corporation 


O DETERMINE the accumulator 

effect of a boiler, there may be 
formulas in handbooks to give the 
answer, but I always consider it more 
advantageous to analyze a problem 
without being influenced by pre- 
established formula. 

A boiler can be operated to act as 
an accumulator whenever the nature 
of the steam load makes it desirable. 
Certain industrial processes demand 
highly fluctuating steam flow. I rec- 
ollect one industrial plant where the 
steam flow from the boiler is such 
that the flow meter pen travels be- 
tween 20 per cent and 100 per cent of 
design load in 2-minute cycles, 24 hr 
per day. Naturally it is impossible for 
the firing rate to follow the rapid 
and extreme fiuctuations of the steam 
output. So the burners are adjusted 
for a constant firing rate and the 
boiler pressure is permitted to rise 
and fall with the steam demand. 

Where sudden increases in steam 
demand take place, the boiler is in- 
variably called upon to act momen- 
tarily as an accumulator because it 
is in most cases physically impossible 
to liberate heat in the furnace at the 
same time and at the same rate as 
the steam delivered by the boiler. 
The Harbor Steam Plant boiler dis- 
cussed in the June issue of POWER 
PLANT ENGINEERING is an example. 

Another case in which a boiler acts 
as an accumulator may be while fuel 
firing is temporarily interrupted; as, 
for instance, to change from one type 
of fuel to another, or to change oil 
burner guns. The boiler is then called 
upon to deliver steam with gradual 
drop in pressure while no heat is de- 
livered to the boiler. 

It is not difficult to determine what 
the accumulator capacity of a boiler 
may be. The water content of the 
boiler below the working level must 
be known and it is, of course, neces- 
sary to establish maximum permis- 
sible loss in steam pressure. The 
steam delivered by the boiler during 


the period in which no heat is liber- 
ated in the furnace is generated from 
heat stored in the boiler water. This 
heat is made available by the drop 
in pressure. The greater the permis- 
sible pressure loss, the more heat is 
made available for the generation of 
steam. Also, the greater the weight 
of water contained in the boiler, the 
greater is the amount of heat stored 
and therefore the lower is the pres- 
sure loss for a given quantity of 
steam flashed from this boiler water. 

The steam tables show the heat 
contained in water at various pres- 
sures and corresponding steaming 
temperatures. The higher the pres- 
sure the more heat is stored in the 
water. As the pressure is reduced to 
a lower point, the difference between 
the heat content at the original high 
pressure water and that at the lower 
pressure is released in the form of 
flashed steam. 

Analysis of a 700 psi, 200,000-lb-per-hr 

Boiler 

If we take, for example, a boiler 
normally operating at 700 psig drum 
pressure and let the pressure drop to 
500 psig by shutting off all source of 
heat in the furnace, the change in 
the condition of the water in the 
boiler will give us the following: 


- Heat of liquid, 


boiler water 

700 psig, 505 F = 494.4 Btu per Ib 

Heat of liauid, 

boiler water 

500 psig, 470 F = 453.0 Btu per lb 
41.4 Btu per Ib 

41.4 Btu per lb = available heat to 

flash into steam. 

The heat contained in saturated 
steam consists of two distinct parts. 
The first part is the heat required to 
bring the water up to steaming tem- 
perature (heat of saturated liquid), 
and the second part is the heat re- 
quired to transform the liquid to 
vapor (latent heat). Because the boil- 
er water from which the steam is 


flashed is already at steaming tem- 
perature, only the: latent heat needs 
to be added to flash the water to 
steam. The latent heats at the two 
pressure conditions of our example 
are as follows: 

700 psig = 706.5 Btu per lb 

500 psig = 751.3 Btu per lb 

For our calculations we shall use 
the mean, or 728.9 Btu per lb, which 
is the average latent heat between 
700 and 500 psig. 

We have found that one pound of 
water contained in the boiler will re- 
lease 41.4 Btu when its pressure is 
reduced from 700 to 500 psig. Assum- 
ing that we are talking about a steam 
generating unit of 200,000 lb per hr 
normal capacity, the water content 
below the normal working level of 
this unit will be about 1800 cu ft. 
At 700 lb pressure, 1 cu ft of water 
weighs 48.6 lb so that there are 87,500 
lb of water contained in this boiler 
while the boiler is operating at 700 
lb pressure. 

The total heat released while the 
pressure is permitted to drop to 500 
psig is then 87,500 x 41.4 = 3,620,000 
Btu and the steam flashed is 3,620,000 
+ 728.9 = 4,970 Ib. 

A steaming rate of 200,000 per hr 
is 55.6 lb per second. If this rate is 
maintained, the pressure drop from 
700 to 500 psig will take place in 
4970 + 55.6 = 89 seconds. 

In other words, the steaming rate 
of 200,000 lb per hr could be main- 
tained only for about 1% minutes 
before the pressure in the boiler 
dropped to 500 Ib. 

With these calculations it is, of 
course, assumed that there is no heat 
whatsoever given off to the boiler 
water. However, boiler installations 
are enclosed in brick walls or have 
refractory furnaces and a certain 
amount of heat is of course radiated 
from refractory walls and conducted 
from baffle walls into the boiler 
tubes. This will help to somewhat 
prolong the steaming rate while fuel 
burning is interrupted. Even boiler 
units with completely water-cooled 
walls are not as critical as the above 
theoretical calculation indicates. Some 
of the heat stored in the metal of 
tubes, drums and headers is made 
available during drop of pressure and 
will assist steam formation. 

It is desirable to prevent colder 
feedwater from entering the boiler 
while the boiler is performing as an 
accumulator. If the feedwater reg- 
ulator is controlled solely by water 
level, the feedwater flow is automati- 
cally interrupted simply by the “swell” 
of steam forming under water, and 
the resulting water level rise. 

In our example, 4970 lb of water 
is flashed into steam and removed 
from the boiler in 89 seconds. If the 
main steam drum of the boiler is 60 
in. I. D. and 22 ft long and if the 
original working level was at the 
center of the drum, the water level 
will finally have dropped approxi- 
mately 12 in., that is, the final water 
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level in the drum will be 12 in. lower, 
but the lower water level will only 
be apparent at the end of steam flow. 
Restoration of Pressure 

One thing must not be forgotten: 
that a large quantity of heat is re- 
moved from the boiler water during 
accumulator operation and that this 
heat must be restored while the oper- 
ating pressure is being brought back 
to the original point. It is necessary, 
therefore, to burn more fuel during 
the period of restoring pressure than 
the fuel required to generate steam. 
I mention this fact because it affects 
the selection of mechanical - draft 
equipment and fuel-burning equip- 
ment. If it is desired to keep the 
steam output rate at maximum while 
at the same time the pressure is being 
brought back to the original point, 
fuel-burning equipment and fans must 
be of greater capacity than if they 
were just proportioned to a continu- 
ous maximum steam output capacity. 

If, for example, it should be neces- 
sary to restore the full pressure of 
700 psig in our boiler in 1.5 minutes 
while it is delivering steam at the 


rate of 200,000 lb per hr at the same 
time, the firing rate would have to be 
just about twice that required to gen- 
erate the full steam output at 700 
psig. Fans and fuel burning equip- 
ment of modern steam generating 
units have usually 15 per cent or more 
leeway over and above the capacities 
needed for maximum steam output 
for which the units are designed. If 
we assume 15 per cent and if fans 
and fuel burning equipment are run- 
ning at maximum capacity, 10 min- 
utes are required to restore full pres- 
sure under the conditions of our 
example. 

But fans and fuel burning equip- 
ment may not be the only limitation 
for rapid build-up of pressure. Where 
a high-temperature superheater is in- 
stalled, the rise in steam temperature 
caused by accelerated firing may con- 
trol the time required. It must be 
realized that more heat is applied to 
the superheater during this period. 
With constant steam flow through the 
superheater but greatly increased 
heat input, the steam temperature 
may reach dangerous limits! 





The Story of the Steam 
Gage That Failed 


to Register 
By Sam J. Ayling 

ONE OF THE boilers in our plant 
had been off the line for the regular 
cleaning and inspection. When the 
inspection had been completed the 
operating engineer in charge started 
a fire under the boiler and proceeded 
to get up steam. After a period of 
about two hours the operating eng- 
ineer became alarmed. .The reason 
for his alarm was that the steam 
gage on the boiler failed to register 
pressure. After a hurried inspection 
the oil was turned off and a thor- 
ough check-up made without dis- 
closing anything wrong, however. 
That same night the boiler was 
taken off the line. 

The next day many suggestions 
were made as to what might be 
wrong with the gage; it was evident 
that there was nothing wrong with 
the boiler. 

So the steam gage was taken off 
and connected to one of the air com- 
pressors and under 20 lb. pressure 
still the pointer failed to move. 

Now for the $64 question. What 
do you suppose was wrong with the 
gage? 

Well, here is the story behind this 
unruly gage that failed to register 
with 20 lb. pressure applied to it. 
The engineer on the night shift had 
removed the gage in order to clean 
the inside of the glass. During this 
operation the waste he was using 
came in contact with the steam gage 
pointer, lifting the pointer to the 
opposite side of the pin. Several men 
looked the gage over but none of 
them had anything to suggest. Fi- 
nally, however, we heard the boiler- 


maker laugh and at the same time 
heard him say, “no wonder the 
pointer will not move; it is on the 
wrong side of the pin.” 

There were many red faces in the 
boiler room: after the trouble had 
been located, and the engineer in 
charge had many bitter words with 
the big boss. The engineer contended 
that the pointer could not get to the 
left side of the pin without someone 
lifting it to such a position. 

The big boss said he thought it 
could. Finally the engineer who had 
cleaned the gage confessed that he 
was the one responsible for the 
pointer being on the wrong side of 
the pin. 

To many this account may seem 
incredible, nevertheless it is all true. 
And the moral of this story, perhaps, 
is the old saying, “It can happen 
here, there, or anywhere.” 


Use of Silver in 
Sterilizing Water 
for Burma Road 


A REMARKABLE STORY of ingenuity 
and resource has just been told by 
S. F. Benton, British scientist in In- 
dia. This is how essential pure water 
was supplied to the 30,000 native lab- 
orers rushed up to Assam in March, 
1942, against the threat of the Japa- 
nese advance, to work on the cele- 
brated new Burma Road. 


Without pure water the situation, 
militarily, would have been very 
grave. Three of the world’s most 
deadly diseases, bacilliary dysentery, 
cholera and typhoid, are mainly 
transmitted by polluted water. 

The neighboring rivers are all badly 
polluted by the villages of the local 
Naga tribes, and dysentery broke out 


among the laborers as soon as they 
reached the construction site. More- 
over, cholera was already prevalent 
among the Nagas, and the medical 
officer with the laborers warned that 
if sterile water supplies were not 
available before the opening of the 
cholera season with the early rains 
of mid-April, half the labor force 
might be lost, and the Manipur Road 
closed. 

Obviously pure drinking water 
daily for 30,000 men could not be pro- 
vided by boiling, and filtration on the 
scale required was impracticable and 
not sufficiently reliable. Moreover, 
since the laborers greatly dislike the 
taste of chlorinated water, it was 
probable even if chlorinated water 
were provided, they would still have 
preferred to drink the polluted 
stream water. 

Hence, a fourth method, only just 
emerged from the research stage, was 
adopted. It involved treating the 
water electrolytically with silver. 
One part of silver in 100 million parts 
of water will effectively kill all bac- 
teria. Exactly how it works is un- 
known, but it is believed the silver 
replaces some other metal in the 
water, essential for the breathing of 
the bacterial cell. 

All that is necessary for sterilizing 
water in this new way is a small di- 
rect current and two silver plates. 
A current flow of only 10 milliamps 
is sufficient to treat 1,000 gallons of 
water an hour. At the start the only 
source of current Mr. Bention had 
was 4.5 volt flashlight batteries, and 
the complete stock, 125, in the little 
village of Jorhat, was bought up. 
Four batteries were connected up 
and placed on a piece of wood which 
was floated on top of the water in 
the tarpaulin tank. The batteries 
were wired to two small silver plates 
4 inches square, projecting under the 
wood into the water. 

Twenty minutes of this electrolytic 
treatment sterilized the 3,000 gallons 
in the tarpaulin tank, and a set of 
four batteries was capable of steriliz- 
ing 36,000 gallons of water a day. By 
mid-April, there was a daily total 
output of 100,000 gallons of sterile 
water. So far from dysentery in- 
creasing, it actually decreased. 

When the stock of batteries had 
fallen to two, 50 car batteries arrived 
from Calcutta. The floating sets were 
converted to these by using a flex, 
kept taut to the floating wood with 
its silver plates by a bamboo used 
like a fishing rod. 

The final stage in this remarkable 
story is the devising of automatic 
sets to sterilize water. As the water 
was pumped into the tank, the stream 
from the pump completed the circuit, 
so that when the water stopped flow- 
ing, the circuit was automatically 
broken. 





Betz Indicator, from ‘‘Science on the 
March” Section, Scientific Monthly—pub. 
by The American Association for the Ad- 
vancement of Science, Washington, D. C., 
Vol. LX—No. 5, page 395 (May, 1945). 
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The Boiler Fireman s 


BY J. R. DARNELL 


Handbook 


Principles of mechanical atomization . . . Com- 
parative merits of mechanical burners . . . Types 
of mechanical oil burners . . . Operating In- 
structions .. . Use of extra burners to maintain 
high efficiency .. . Grades of fuel oil used in 
industrial power practice. 


Part XVIII Oil Firing Methods (Cont'd) 
Mechanical Atomization 


IN CHAPTER XVII we discussed the 
relative merits of steam and mechani- 
cal atomization and concluded that for 
the small or medium sized boiler, 
where the combustion space is ample, 
that steam atomization gave some- 
what better combustion efficiency. Me- 
chanical atomization, however, is pref- 
erable where it is necessary to save 
feedwater, where combustion space is 
limited and the lighter, sludge free 
oils can be used. Data collected from 
various sources appear to indicate 





Fig. 1. These oil burners with mechanical atomization and forced draft are installed in a 


that if relatively light oil, free from 
sludge is supplied at high pressure 
and temperature, mechanical burners 
will produce finer atomization than 
steam burners. Finer atomization if 
the air is properly mixed, means a 
shorter, more concentrated fiame and 
consequently less combustion space re- 
quired. Space does not permit discus- 
sion of the proper design of refrac- 
‘ory for the air throat in which the 
burner is centered, the proper com- 
bustion space, the merits or demerits 


small industrial plant 
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of ignition arches nor the effect of 
preheated air. 

One important advantage of the me- 
chanical burner over the steam atomi- 
zing type is the fact that the former 
can be installed in two rows, the air 
for combustion being admitted 
through the register of the burner 
while the latter are installed in a 
single row because of the manner of 
air admission and the character of the 
flame. In Fig. 1 showing one of the 
boilers in an industrial plant, there 
are two mechanical burners in the 
lower row with one burner above. 
These burners operate with forced 
draft. Figure 2 shows a cross-sec- 
tional elevation of a mechanical 
burner designed for forced draft. 

In Fig. 3 is shown a design of me- 
chanical atomizing oil burner ar- 
ranged for operation with natural 





Fig. 4. A simpler type of air register than 

shown in Figs. 2 and 3 is made in single 

casting with stationary vanes and may be 

used with either steam or mechanical 
atomization 











Fig. 5. This is a sectional elevation of the 
air register shown in Fig. 4, with mechani- 
cal atomization 
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Fig. 2. Air turbulence in this mechanical oil burner designed for Fig. 3. This mechanical burner with the same means for air trubu- 


forced draft is effected with both stationary and movable vanes 


100 


lence as in Fig. 2 is designed for natural draft 
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Fig. 6. These two rows of mechanical burn- 
ers are designed for burning either fuel oil 
or gas or both 


Fig. 9. A sectional elevation of a burner 
similar to that in Fig. 8 is shown here 


Fig. 8. This small boiler has a combination 
burner arranged for burning either fuel oil 
by mechanical atomization or powdered coal 
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Fig. 7. A sectional elevation of the burners 
in Fig. 6 is shown here 



























































draft. An important feature of this 
design is the provision of both station- 
ary and movable air vanes to produce 
turbulence. In Fig. 4 is shown a sim- 
pler type of air register made in a 
single casting with stationary vanes. 
This register may be used either for 
a steam atomizing burner as illus- 
trated in Fig. 4 or for mechanical 
atomization as shown by Fig. 5. 


Combustion Burners 

Manufacturers of mechanical burn- 
ers now offer designs which may be 
used for burning oil, gas, or powdered 
coal or for combinations of two or 
more of these fuels. Figure 6 shows 
two rows of combination burners for 
oil and gas while Fig. 7 is a sectional 
elevation of one of these burners. 

In Fig. 8 a small boiler in an in- 
dustrial plant is equipped with a com- 
bination burner for oil and powdered 
coal. Figure 9 shows a cross-sectional 
elevation of a burner of somewhat 
similar type. 

Before lighting the burners, the 


fireman should be sure that all strain- 
ers are clean, then start the pump and 
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recirculate the oil until it reaches the 
proper temperature. Then place a 
lighted torch under the burner and 
open the oil valve. The oil pressure 
should be not less than 50 lb when 
starting and should be gradually in- 
creased to 150 lb or over. There should 
be no flame impingement on any sur- 
face as this will soon cause carbon de- 
posit and emit smoke. Air should be 
so regulated that the flame is yellow- 
ish white. A pure white flame which 
permits observation of the rear walls 
with the aid of a blue glass indicates 
excess air. A dark, hazy red flame is 
indicative of insufficient air. 


All mechanical burners are supplied 
with tips having orifices of varying 
diameters depending on the amount of 
oil to be burned per hour and the 
pressure carried. The possibilities for 
varying the size of the tips and the 
pressure of the oil make the mechani- 
cal atomizing burner much more flex- 
ible than the steam burner. Further- 
more, mechanical burners provided 
with clean tips can be replaced much 
more readily than steam burners. The 
operation can be completed in less 
than one minute, Firemen should be 
careful to have several extra burners 
available with clean tips so that if the 
flame is burning only on one side or 
is showing streaks of black oil it 
should be immediately removed. and 
another burner with a clean tip in- 
stalled. 


Grades of Fuel Oil 


Commercial fuel is supplied in six 
grades of which Numbers 1, 2 and 3 
are distillates and 4, 5 and 6 residual 
oils. Most power plants use either No. 
5 or No. 6 fuel oil. Firemen may find 
the following table convenient for 
checking the temperature required for 
the grade of oil being used: 


Degrees Specific Temp. 
Baume’ Gravity oy 

10-12 1.00- .986 300-280 
12-14 .986- .972 280-260 
14-16 .972- .959 260-230 
16-18 .959- .946 230-200 
18-20 .946- .933 200-170 
20-24 .933- .909 170-160 
24-28 .909- .886 160-150 
28-30 .886- .875 150-140 


In the above table the relationship 

- between Degrees Baume’ and Specific 

Gravity may be determined by the 
formulas: 





140 
Sp Gr= 
130 + Deg. Be 
140 —130 
Deg. Be= 
Sp Gr 


For each 10 degrees above 60 deg. 
F add 0.7 deg Be and for each 10 de- 
grees F below 60 deg F subtract 0.7 
deg Be. 


How to Take a 
Motor’s Temperature 


THERE ARE TWO methods in 
general use for taking an electric mo- 
tor’s temperature; these are shown in 
the accompanying sketch. The -tech- 
nique at the left is easy to recognize 
because it is all too commonly em- 
ployed. As an aid to troubleshooting, 
the maintenance man or operator lays 
a testing hand to the motor and what 
he does thereafter is dependent up- 
on the temperature of the motor. In 
the sketch he is jerking his hand away 
with the muttered exclamation, 
“OUCH! That baby’s hot.” The blis- 
tered hand calls for an investigation 
of operating conditions. 

Today, motors are literally “too hot 
to handle”. During the war the War 
Production Board limitations permit- 
ted motors to operate at a tempera- 
ture of 75 C or 176 degrees F. and 
today many motors are still operating 
at such temperatures. With motors 
operating at such temperatures. With 
motors operating at 20 per cent over- 
load, this is the temperature they 
have to operate at and 176 degrees 
F is much too hot for comfort. 

Ruling out the “touch and yell’ sys- 
tem for estimating temperature of 
motors, let’s see what the man is do- 
ing in our illustrati-y at the right. 


He has cemented an ordinary glass 
bulb thermometer to the stator iron 
of the motor by means of a felt pad 
which covers the bulb. As much of the 
bulb as possible is in contact with the 
motor part for more accurate tem- 
perature reading. Indicated on the 
drawing are some of the possible loca- 
tions on motor coil or stator iron 
where a thermometer might be placed. 


Instead of a thermometer, the main- 
tenance man might have used a ther- 
mo-couple. The lead would then have 
been attached to the motor part in the 
same way as the thermometer bulb. 


After correctly affixing the thermo- 
meter, the maintenance man has now 
to calculate the motor’s temperature. 
Since the thermometer reading will 
always be less than the motor’s true 
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Two methods of determining motor tem- 
perature. Left, the touch and yell system: 
tight, the thermometer system. 


temperature, he must add arbitrary 
factors for correction. 


To Interpret Findings 


Let’s say that the thermometer 
reading is 70 C. To this figure the in- 
vestigator adds 10 C to correct for 
poor bulb contact, since contact can 
never be perfect. Now he adds an- 
other 10 C to the reading. This repre- 
sents the approximate difference be- 
tween the temperature of the part 
tested and the possible temperature of 
the hottest motor part, or “hot spot” 
temperature. A total of 90 C, then, is 
what may be considered as the actual 
operating temperature of the motor. 

Now to decide what this corrected 
temperature reading means in terms 
of motor life. 

At excessively high temperatures, 
Class “A” insulation becomes dry and 
brittle . . . loses years off expected life 
span. For instance, at a temperature 
of 100 C, insulation of a motor will 
have a life expectancy of from 12 to 
28 years. If the same motor is op- 
erated continuously at 120 C, its in- 
sulation will probably fail in 3 to 8 
years, neglecting all other factors. 


Safe Temperature 

A temperature of 105 C has been 
called “safe” for overloaded motors 
by NEMA standards. This does not 
mean that at 105 C as long a life can 
be expected for the motor as at the 
normal temperature rise, but it does 
mean that continuous operation of a 
motor at this temperature will prob- 
ably not cause breakdown for several 
years to come. . 

It’s part of the maintenance man’s 
job to help reduce the heat built up in 
a motor because of added electrical 
losses, so that overload may be more 
safely carried. 

An overloaded motor should be in 
an open location, away from barriers, 
where air can move through the wind- 
ings and carry heat away from the 
machine. The motor should be kept 
clean, because presence of dirt and 
dust will lock the free passage of air 
from inlet to outlet posts and “‘insu- 
late” windings, keeping heat inside. 
Fans mounted on the rotor, which 
help carry cooling air through the 
coils, can do their work best when 
regular motor cleaning is practiced. 

When surrounding temperature 
rises above normal, a forced air 
stream is sometimes applied to the 
motor by fans or blower. If this is 
done, air should be directed into the 
normal flow channels of the motor— 
from inlet to outlet vents. Also, air 
must be clean. If grit, filings or other 
abrasives are blown into the motor, 
real damage may be done to the wind- 
ings. 

Non-stop war production schedules 
are no excuse for lax maintenance. In 
fact, with replacements nearly impos- 
sible to obtain, maintenance has to be 
better than ever before—Allis Chal- 
mers Operation & Maintenance Re- 
view. 
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PROPER CONDUCTORS | 
PREVENT LAMP FLICKER 


THE INCREASED use of motors 
and other electrical devices on indus- 
trial circuits as a result of the war 
has, in some instances, iucroduced 
flicker problems. Flicker is not only 
annoying but it indicates that the 
conductors are being overloaded and 
steps should be taken to eliminate it 
wherever possible. 

The Wesco Reporter recently pre- 
sented a number of tabulations which 
are of help in solving flicker problems. 
These four tables, presented herewith, 
will help you in determining the prop- 
er size of secondary conductor when 
all variables are known. The following 
factors should be considered: 

The values obtained from the tables 
are valid when primary regulation is 
sufficient to take care of the starting 
current. 

Since in some cases the method out- 
lined here would require the use of 


Table I—Average Starting Currents of 
Three-Phase Squirrel-Cage Induction Motors. 





Volts (Line-to-Line) 
Hp. 
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service conductors ur transformers of 
larger size than is usual, some judg- 
ment should be used in its application. 

When a current limiting starting 
device is used, the value of the start- 
ing current used in the calculations 
should be the value limited by the 
starting devices. 


Use of the Charts 
Following information is required 
before the secondary conductor size 
can be determined from the charts: 
1. Number of starts per hour, min- 
ute or second of the motor. 
2. Make and size of distribution 
transformer to be used. 

















Table l—Average Starting Currents of 
Single-Prase Motors. 
Condenser- Split- Repulsion- 
Start Phase Induction 

Hp. Volts 

110 220 110 110 220 
1/8 a Sai 17 13 a 
1/6 22 este 28 13 
1/4 23 “a 29 14 
1/3 23 12 30 19 
1/2 ae 16 37 26 14 
3/4 23 60 38 20 
1 30 aa 25 
1% pi 34 
2 ‘ 41 
3 58 
5 on 95 
7% n 150 




















Table Il]—Average Starting Power Factor of 

















Motors. 
Type of Motor Power Factor 
Single-Phase 
CODRCMI SIE ois icccescstrcsstearece 0.85 
Sp it-phase sat suénd steedetth cescscebetsctavesd 0.75 
Repulsion-In: 0.65 
Three-Phase 
Squirrel-cage 
Wee SB casecissesicisenssciccnsee 0.40 
Over 3 hp. 
Normal-torque 0.35 
High-torque 0.60 
High-slip ....... 0.65 








3. The supply voltage (E) on the 
secondary or service. 

4. The starting current (I) of the 
motor. 

5. Power factor of the motor at 
starting. 

6. Length of secondary or service 
circuit (L). 


The general procedure is then as follows: 


1. Determine the allowable percent 
of voltage fluctuation from Chart I. 


2. Determine the percent R and 
percent X at the transformer from 
Table IV. 


3. Convert the allowable percent 
voltage fluctuation to allowable per- 
cent of transformer and secondary 
impedance drop by use of Chart II. 


4. Determine the percent voltage 
drop in the transformer and the per- 
cent resistance drop in the secondary 
or service conductor from Chart III. 


5. Obtain the required conductor 
size of resistance in ohms per 1000 ft. 
from Chart IV. 


Blade Tips—Ap- . 
proaching 100 MPH 


IN A STEAM turbine the limit to 
volume of steam flow, and hence to 
economical capacity, is set by the 
length and diameter of the blades in 
the last row. As the blades get long- 
er the centrifugal forces tending to 
pull them out by their roots become 
enormous. Also the velocities of the 
blade tips at high turbine speeds be- 
come very large—which places em- 
phasis on the best airfoiling. 

Heretofore, the longest blade for 
the 3600-rpm turbines has been 20 
in. The new blades, designed by 
Westinghouse Engineers and soon to 
undergo tests, are 23 in. long. At 
3600-rpm this will mean a blade-tip 
velocity of 1520 feet per second—one 
third greater than the speed of sound. 
They will make possible steam tur- 
bines that can deliver 40,000-kw from 
a single-cylinder 3600-rpm condens- 
ing unit or 80,000-kw from a tandem 
3600-rpm condensing unit. These out- 
puts compare. with 30,000-kw and 
65,000-kw of the present largest 3600- 
rpm machines. 


Table IV—Percent Resistance and Percent Reactance of Distribution Transformers* 











5 - 
Allis- General Line i 

free Chatmess Electric Kuhlman Material Moloney Standard Wagner Westinghouse 

Vv: 

. %Ry ToXp | Ry Xp | Ry WX_ | WRp Xp | Ry WXq_ | WRy WXp | Ry WX_ | WR WX_ 

1.5 2.37 2.08 2.67 2.11 2.60 1.46 2.80 1.33 2.73 1.67 2.60 1,31 2.25 1.31 2.78 1.15 

3 2.08 2.04 2.33 2.50 2.16 1.56 2.53 1.61 2.40 1.80 2.27 1.80 2.26 1.80 2.47 1.52 

5 2.25 1.79 2.30 2.08 2.16 1.44 2.30 1.93 2.42 2.10 2.20 1.90 2.20 1.99 2.22 1.30 

7.5 2.00 2.21 2.15 1.64 2.27 1.60 2.08 2.02 2.27 2.34 ps 1.80 1.81 1.69 2.06 1.15 

10 1.85 2.25 2.00 1.96 1.90 1.84 2.00 2.10 2.02 2.26 2.00 1.90 1.83 2.11 1.79 1.75 

15 1.53 2.24 1.72 2.21 1.78 2.52 1.65 2.39 1.82 2.87 1.72 2.20 1.65 2.29 1.58 1.80 

25 1.42 2.57 1.33 2.36 1.47 2.40 1.47 2.50 1.53 3.14 1.51 2.40 1.36 2.88 1.60 2.28 

37.5 1.32 2.79 1,31 2.47 1.33 3.58 1.27 2.61 1.35 2.90 1.31 2.50 1.20 2.88 1.38 2.68 

50 1.16 2.91 1.22 2.52 1.04 3.60 1.23 2.62 1.38 2.96 1.22 2.50 1.08 3.30 1.34 2.44 

75 1.09 2.64 1.10 4,47 1,25 3.36 1.15 4.46 1.31 3.10 1.10 3.10 1.16 3.44 1.20 3.40 

100 1.13 3.07 1.12 4.46 1.23 3.46 1,13 4.46 1.24 3.10 1.10 3.20 1.07 4,41 1.20 3.70 





























*Rating from 1.5 kva. to 15 kva. 


kv: 
Values of Rp and Xp are from manufacturers’ data as of January, 1942. 
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inclusive are REA type. Rating of 25 kva. and above are conventional double bushing type. 
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The Fundamentals 


of 


Electron Tubes 


Part VI. Basic principle of the photoelectric tube 
. -- Photoelectric emission . . . Relation between 
light intensity and number of electrons emitted 
. » « vacuum phototubes and gas filled photo- 
tubes .. Applications of phototubes. 


2, Ralph B. Smmel 


Control Engineer, Westinghouse Electric Corporation, 
East Pittsburgh, Pa. 


CERTAIN ALKALI MATERIALS 
such as metallic oxides of sodium, po- 
tassium or caesium will emit electrons 
when they are subjected to visible or 
invisible light. This characteristic of 
the material makes it possible to con- 
vert light energy into electrical en- 
ergy. Electrons liberated in this man- 
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Fig. 34. Diagram illustrating the emission of 

electrons when cathods is exposed to light 
energy 
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ner is known as photo-electric emis- 
sion. 

A typical phototube usually has two 
electrodes, a semi-cylindrical cathode 
and a central anode, sealed in a glass 
tube. A typical cathode may consist of 
a silver base metal which is coated 
with caesium oxide. The caesium ox- 
ide is a light sensitive material and 
one of the best electron emitters 
among the oxides previously men- 
tioned. The anode usually consists of 
a straight wire electrode which is 
mounted in the tube in such a posi- 
tion that it’s axis coincides with the 
axis of the cathode. The anode is 
usually maintained at a positive po- 
tential so that the electrons which are 
emitted from the light radiated cath- 
ode may be attracted to it. The move- 
ment of electrons from the cathode to 
the plate constitutes a minute current 
in the order of microamperes which 
may be used to control some other 
electronic device. 

Figure 34 illustrates the emission of 
electrons when the cathode is exposed 
to light energy. No electrons are emit- 


ted from the cathode when it is not 
subjected to light. The speed of re- 
sponse or the time for conversion of 
light energy to electrical energy is al- 
most instantaneous. A vacuum photo- 
tube is so sensitive and fast in re- 
sponse that a small change in light 
intensity can be instantly detected. 
As the electron emission current is 
usually very small, an amplifier is 
used to amplify the output to a mag- 
nitude that is of some practical use. 

The phototube follows definite laws 
stated by Einstein in 1905. The num- 
ber of electrons emitted from a cath- 
ode surface are directly proportional 
to the intensity of the light, and the 
velocity of the emitted electrons de- 
pends upon the surface of the cathode 
and wave length of the illumination. 

Typical phototubes are manufac- 
tured with either a vacuous or a gas- 
eous medium between the electrodes. 
Fig. 35 illustrates the characteristic 
difference between a vacuum and a 
gas filled phototube. The characteris- 
tics of the vacuum phototube are the 
most stable and the output is directly 
proportional to the illumination. Typi- 
cal vacuum phototubes may be oper- 
ated with a maximum of 500 volts be- 
tween the cathode and plate. A gas- 
eous phototube will provide a greater 
output per unit of light than a 
vacuum phototube as the creation of 
electrons and positive ions by the col- 
lisions between electrons and gas 
molecules act to increase the effective 
tube current. The gas in this type of 
tube performs the same function as 
the gas in a hot cathode gaseous tube 
which was previously discussed. An 
inert gas such as argon is usually 
used in gaseous phototubes as it does 
not react chemically with the light 
sensitive surface. 

Gaseous tubes are not usually op- 
erated with more than 90 volts be- 
tween the cathode and the plate as a 
voltage which exceeds 90 volts may 
cause a glow discharge in the tube. 
Such a glow discharge will probably 
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Fig. 36. Color response of various types of phototubes 


Tecumination - LUMENS 


Fig. 35. Curves showing the characteristic difference between a 
vacuum and a gzs-filled phototube 
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@ It’s a fact, that valve purchasers actually 
pay less for Lunkenheimer Valves—because 
these quality-built Valves give definitely bet- 
ter service, longer service, more trouble-free 
and economical service. 


Maintenance men everywhere know they can 
confidently rely on the superior performance 
of any product bearing the Lunkenheimer 
name—backed as it is by a tradition of high- 
est quality and skilled craftsmanship. 


THE LUNKENHEIMER CO., Cincinnati 14, 
Ohio, U. S. A. Offices: New York 13, Chicago 
6, Boston 10, Philadelphia 7. Export Depart- 
ment: 318-322 Hudson St., New York 13, N. Y. 


YOUR LUNKENHEIMER DISTRIBUTOR 


ploys a very important part in rendering the 
better valve service for which Lunkenheimer is 
noted. He is fully equipped and ready at all. 
times to help you solve problems of valve 
maintenance or operation. Lunkenheimer 
Distributors are located in all industrial centers. 
There's one near you... call him for your 
requirements. 








Fig. 123 
“N-M-D" 





Fig. 2125 
Bronze Gate 


Fig. 554 
Bronze Swing Check 


NKENHEIMER VALVES 


BRONZE, IRON, STEEL AND CORROSION RESISTANT ALLOY VALVES, 125 TO 2500 LB. S. P.; 
BOILER MOUNTINGS, LUBRICATING DEVICES, AIRCRAFT FITTINGS 
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destroy the sensitive cathode surface 
and the tube will lose control of the 
plate current as when a discharge 
once starts the current will be inde- 
pendent of the illumination. 

Phototubes are manufactured with 
the maximum response in a certain 
spectral region. Typical tubes are 
available for response near ultra-vio- 
let, deep red and near ultra-violet, 
violet, and for wave length regions of 
1700 to 2700, 2500 to 3200, and 2500 
to 8650 angstroms wavelength of 
light. Figure 86 shows the response 
characteristics of several phototubes 
with relationship to the visible spec- 
trum. An angstrom unit is a wave 
length of .0000001 millimeter. (1 x 
10° mm.) 

Phototubes are inherently suited 
for the control of lightning, starting 
and stopping of mechanical opera- 


tions, and for counting operations. 
The tube may also be used to record 
the density of smoke, or solutions, or 
to detect the presence of smoke or fire. 
This tube is sensitive enough to dis- 
criminate the difference in size, thick- 
ness, and color of objects. Phototubes 
are recommended for any application 
where friction should not be intro- 
duced or a mechanical connection can- 
not be made to the device. With photo- 
tube control, elevators can be accur- 
ately stopped at floor positions, paper 
can be accurately cut with respect to 
certain designs printed on it, doors 


can be opened or closed, and many: 


safety functions can be performed. 
The application of a phototube to a 
motion picture machine to translate 
the film sound track into audible and 
intelligible sound is a very common 
and practical application. 





LETTERS AnD COMMENTS 


Deer, Deer, Just See 
What We've Started 


IN RESPONSE to Art Parker’s frantic 
request, 
Here is a solution I’d like to suggest 
For controlling the antics of four 
legged deer. 
(There are no controls for the bipeds, 
I hear.) 


First set up an eye, the electronic 
kind, 

Aim a beam of black light (outfits 
aren’t hard to find). 

When a deer breaks the beam a relay 
would close, 

A buzzer would buzz, and you’d pull 
on your clothes, 

To go out and inform him “no time 
for buck passing”. 

Take a rifle along to make the cure 
lasting! 


If you don’t like to get out of bed 
summer nights 

To discuss with a deer your property 
rights, 

You might try a horn instead of the 
buzzer, 

Then only his tracks will show where 
he was sir. 


A fence on three sides charged with 
high e.m.f. 

Might persuade the invader to cross 
the light path. 

If this doesn’t work, I suggest a roof 
garden, 

Or wait ’til your deer friends’ arteries 
harden. 


As a last resort you could try hang- 
ing this above the vegetables. 
Conneaut Lake, Pa. MEARL ELLISON 


(Substation operator, Pennsylvania 
Electric, Meadville, Pa.) 
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Guess He Just Doesn't 
Like Henry Wallace 


You CERTAINLY must be hard up 
for engineering material for your 
magazine when you have to come up 
with an article by the nit-witted Mr. 
Henry Wallace.* I presume that you 
contributed in cash for the tripe he 
dishes out, and I want you to know 
that you can presume that I am 
through contributing to any engineer- 
ing periodical that has to go as far 
afield as you have from your senses. 
San Francisco, Calif. R. J. Fumte 
What Leaders say. P. 73. Sept. 1945. 


Interpoles on D-C Mo- 
tors and Generators 


I WAS CONSIDERABLY interested in 
the article by Captain Eugene George 
Key on Interpoles on D-C Motors and 
Generators, appearing on page 102 
of the July issue. Reading the article 
brought back to me certain comments 
by Charles Protious Steinmetz under 
whom I studied and who was never 
loathe to try to put the exact mean- 
ing of anything into words. For ex- 
ample, in paragraph 3, column 1 on 
page 102 of Mr. Key’s article the 
word induced is used in relation to 
current. This, on the basis of what 
actually happens, is a misnomer since 
current without appreciable poten- 
tial, induced or otherwise, is impos- 
sible. Some years ago, I had some 
correspondence with S. P. Thompson, 
the author of “Dynamo Electric Ma- 
chinery” and “Elementary Lessons in 
Electricity and Magnetism,” as he 
used the term induced currents quite 
frequently. Upon writing to him, he 
admitted the shortcomings of the 
term to me with somewhat poor 
grace. Nevertheless, his book on 
Elementary Lessons in Electricity 
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and Magnetism is one of the best 
ever written on the subject in my 
opinion, especially considering the 
range of thought it holds between its 
covers. 

To continue, however, in “Prin- 
ciple 2” in column 2 on page 102 of 
Mr. Key’s article, line 10, the word 
oppose might have been more ex- 
pressive and descriptive than resist 
since it is due to a counter emf and 
counter emf applies opposition to the 
impressed voltage. On page 103, col- 
umn 3, paragraph 3, of Mr. Key’s 
article also, it would have been more 
correct to have said since the value 
of the magnetic distortion instead of 
simply magnetic distortion as Mr. 
Key puts it. 

Actually the conditions that exist 
are those shown in the accompanying 
illustration. The vector diagram, it 
will be noted, gives R to resultant 
flux so the brush position without 
interpoles would change from AC¢ 
at no load to BPL at full load. The 
use of the interpole would neutralize 
AC¢ and ¢ would be reduced to R¢ 
by ADc giving us R net. 

I realize, of course, that Mr. Key’s 
article is essentially to be regarded 
in an elementary way, so too much 
hypothetical comment is not in or- 
der. This subject of interpoles, how- 
ever, reminds me that when I was 
on test at the General Electric Com- 
pany some strange things were done, 
such as trying to put a shunt on the 
commutating field with disastrous 
results. The commutating field is a 
fixed part of the armature in its 
function. As a matter of fact, I have 
seen motors of earlier types actually 
hunt at light load when the load 
was suddenly removed due to com- 
mutation pole saturation and the 
use of a shunt. 

When I was employed at one of 
the large steel mills in India some 
years ago, we had a very large d-c 
motor with its own fly-wheel motor 
generator set on one of the main 
blooming mills. The motor was a 
7500 hp 150 rpm reversible unit and 
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of piping materials, you can best 
determine. Then Crane helps you 
meet those specific requirements 
with the world’s largest line of 
valves, fittings, pipe and piping 
accessories for all applications. By 
demonstrating the merits of all 
types of materials, Crane, with 90 

* years’ experience, enables you to 

choose correctly for every need. 

Ordering from the Crane line 
simplifies all piping jobs. Your Crane 
branch or Wholesaler supplies all 
materials. You’re sure to get a better 
installation and better performance 
with all parts of uniform quality, 
backed by single responsibility. This 
complete Crane service is made-to-order 


for your peacetime program. 
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ng to beat exchanger 
SERVICE RECOMMENDATIONS: 
Crane Standard Iron Body Globe and Angle Valves meet all general service 
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requirements with working pressures up to 125 pounds steam. Brass-trimmed valves 
are recommended for steam, water, and fluids non-corrosive to brass or iron; all-iron 
, valves for fluids that corrode brass but not iron. Also available with choice of com- 

position discs for steam, hot water, cold water, air, oil, and other services. In sizes 

from 2 in. up—with screwed or flanged ends. Crane also makes iron body globe 
and angle valves in all-iron; with brass trim; and with composition disc; in sizes from 
rt % to 2 in. Rated at 150 pounds steam, 250 pounds cold. See your Crane catalog, 


pages 143 to 151. 





CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Ill.e Branches and Wholesalers Serving All Industrial Areas 
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in addition to the commutating poles 
it had a pole face winding to aid in 
neutralizing the component AD¢ and 
it was truly marvelous to see this 
huge motor reverse several times 
per minute without a trace of spark- 
ing at the brushes even though some 
of the blooms were partly cooled 
when they first passed through the 
rolls and the only adverse effect I 
ever saw was the breaking of a roll. 
The motor was a tribute to the mod- 
ern design of motors—U. S. A. Gen- 
eral Electric Company’s. It was in- 
stalled about 1921 or 1922. It was 
some job to cut an armature coil 
out of this motor as I learned by sad 
experience. We had a spare arma- 
ture but the change could only be 
made. during the week-end shut 
down due to a heavy production 
schedule. It was interesting at the 
control stand to have the Sikh, Mos- 
lem and Hindu each with a different 
type of dress. 
long black beard and a name ending 
in Singh, meaning “warrior.” 

C. O. vON DANNENBERG 


Training of Practical 


Engineers 


FreD D. MosHEr’s article in Oc- 
tober POWER PLANT ENGINEERING 
brings out many interesting ideas in 
training power plant employees. Due 
to the fact that power plants vary 
so much in size and purpose, only a 
general outline can be given. The 
smaller the plant, usually the poorer 
are the training programs. Too often 
men are just allowed to advance auto- 
matically as vacancies present them- 
selves because of seniority or pull. 

The words “operator” and “engi- 
neer” are used in so many different 
ways that it is difficult to discuss 
them without defining them first. We 
will call an operator one who oper- 
ates the switchboard; in the turbine 
room or the boiler room. An engineer 
(or watch engineer) is one in charge 
of a shift and the plant in the Chief 
Engineer’s absence. He takes care of 
turbine and switchboard operating, 
and out of the corner of his eye looks 
after the station auxiliaries. 

The -qualifications for an engineer 
should be: 

1. High school education and some 
supplementary education is desirable. 
This will make it easier for him to 
read, study, and understand articles 
in trade magazines and technical pub- 
lications. 

2. Actual firing experience is de- 
sirable so he can understand the fire- 
man’s troubles in maintaining proper 
CO., steam pressure, superheat, etc. 
Preferably some of the experience 
should be on the actual equipment in 
use. 

3. He must be responsible for he is 
in charge of the whole plant. 

4. Not the least important, he must 
have a personality that enables him 


The Sikh with his - 


to get along and work with the men 
on his shift. 

Training men for the position of 
engineer is most often very sadly 
neglected because no course of train- 
ing has been set up in smaller plants. 
Each engineer has his own way to 
do things; such as starting up a tur- 
bine, boiler, feed pump, or other 
pieces of equipment. This is very con- 
fusing to a new man. 

To overcome this, very definite oper- 
ating routines should be set up for 
each piece of equipment, and no de- 
viation from this should be allowed. 
These routines are not hard to set up 
and can usually be produced by co- 
operation between the Chief Engineer 
and the engineers. 

If no one-line diagrams of the 
steam, condensate, or gland water 
lines are available, they should be 
drawn up. In most any plant some 
one has the ability to do this if given 
a chance. It may be an engineer, a 
fireman, helper, mechanic, or the 
Chief Engineer himself. 

One-line diagrams of the electrical 
portion of the plant should be made 
and definite operating routines estab- 


lished to cover all operating conditions. 


and equipment failures. 

One-line diagrams are necessary 
for the average person being trained 
is just confused trying to follow a 
steam or condensate line on a drawing 
that has every piece of pipe and valve 
in the plant on it. 

The man selected for training 
should have had enough experience 
in maintenance around the plant to 
become familiar with the plant layout. 
Then he should be turned over to one 
of the other engineers for a period of 
intensive training. The length of the 
training period will vary some upon 
the man being trained. Six or eight 
weeks should enable the average man 
to take over a shift. He will not be a 
finished engineer in this time as confi- 
dence in himself and the equipment 
come only after a long period of time 
on a shift by himself. 

During the training period, it is 
essential that the person being trained 
has as much experience starting 
equipment, doing actual electrical 
switching, etc., as conditions will 
allow. It does the man being trained 
much more good to actually start a 
turbine and its auxiliaries and to 
synchronize and put it on the station 
bus once than could be gained in a 
week of study. Small mistakes should 
not be criticized too severely, and 
good work should be praised. 

Selecting an engineer for this task 
is just as important as selecting the 
trainee. He must have patience, he 
must repeat the same explanations a 
hundred times, if necessary. Above 
all, if he does not have a positive 
correct answer to any question asked, 
he must be able to admit it as there 
is no surer way of him losing the 
respect of the trainee than to give an 
explanation that is later proved wrong. 


Any drawings of plant layouts, 
operating routines, or other plant 
data should be made available to all 
plant employees. The ones that want 
to advance, will take advantage of it. 

Any number of budding engineers 
have had their ambitions nipped by 
continued refusals for information; 
either because of ignorance of the 
person asked, or an idea by‘an older 
engineer that all knowledge should 
be kept to oneself. 

Shown herewith is one sheet show- 
ing what has been done in a small 
plant. Ervin O. SCHMOKER, 

Wilmette, Ill. 


Starting No. 2 Turbine 

Notify the fireman approximately 
the time you will be ready to start up. 

1. Open the by-pass on the header 
valve and put the steam traps in 
operation. 

2. Start the circulating pump. 

8. Open the header valve and close 
the by-pass. Start the oil pump. Tell 
the fireman you are ready to start. 

4. Open the throttle valve until the 
turbine turns over and then close to 
about 25 psi. 

5. Close the throttle valve and cas- 
ing drains and when the turbine has 
reached a speed -that will permit, 
open the gland water valve (about 
1200 R.P.M.). 

6. Because the collector rings on 
Generator No. 2 are out of round, 
their discoloration can be prevented 
if the exciter switch is closed to sep- 
arate excitation and the field breaker 
closed at the same time the gland 
water is turned on. 

7. Start the condensate pump. 

8. Place the air jets in operation. 

9. When the turbine is up to speed, 
open the throttle valve—wide open. 

10. If the turbine is running prop- 
erly (vacuum okay, etc.), adjust the 
voltage and synchronize. 


Shutting. Down No. 2 Turbine 


1. After the load has been trans- 
ferred to the other unit, or units, in 
operation; open the breaker and lower 
the voltage. 

2. After making sure the steam 
valve to the oil pump is open and 
that the pump will start, close the 
throttle valve. 

3. Open the vacuum breaker. 

4. Close the steam valve to the air 
jets. 

5. Shut down the condensate pump. 

6. Open the throttle valve and cas- 
ing drains. 

7, As soon as the voltage has 
dropped to about zero, the field break- 
er and the exciter switth can be 
opened. 

8. When the turbine stops rolling, 
close the header valve. 

9. Shut down the circulating pump. 

10. Close the valves to the steam 
traps and open their drains. 

11. Close the steam valve to the oil 
pump. 
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...- HOLDS STEAM PRESSURE CONSTANT...AND 
/ EFFICIENCY AT ALL RATINGS IS UNIFORMLY HIGH 


Primary unit of the Hays System is the Master Steam Pressure 


/ controller. Connected to the main steam header, it controls the 
operation of other units in the system—makes certain that they supply the correct amount of 
air and fuel to maintain steam pressure constant and the efficiency of all ratings uniformly high. 


@ Air Flow Controller — measures the rate 
of air flow by taking the draft loss through 
the boiler; and operates the forced draft inlet 
damper to maintain the correct rate of air 
flow for efficient combustion. 


@ Fuel Feed Controller — varies the stoker- 
speed-control device, measured by a tacho- 
meter blower, to maintain the correct rate of 
fuel feed in relation to the rate of air flow. 


© Furnace Draft Controller — operates the 
boiler outlet damper, to maintain the furnace 
draft constant at the predetermined value 
for which it has been adjusted manually. 


Result: Steam pressure is maintained con- 
stant regardless of fluctuation in steam de- 
mand; and a highly efficient rate of com- 
bustion is maintained with corresponding 
saving in fuel. 


Applicable to any method of fuel feed, and 
to the use of any kind of fuel in any size of 
power plant, Hays Automatic Combustion 
Control has the outstanding advantage of 
all-electric operation with all its important 
economies. Also it may easily be switched, 
when and if desired, from automatic con- 
trol to manual operation in full or in part. 


For full details and application drawings for 
14 different systems, write for Bulletin 46-605. 





THE MODERN SYSTEM... 0 electucal 


THE HAYS CORPORATION e@ 
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Questions 


And 


Answers 








Question No. 317 


Who Makes the 
Crisp Oil Burner Tip? 


I would like to have the name and 
address of the manufacturer of the 
CRISP oil burner tip for mechanical 
pressure burners. 


New Haven, Conn. W. S. 


Question No. 318 


How Burn Butane 
Under This Boiler? 


WE ARE INSTALLING an Erie City 
Economy 150-hp boiler at our plant 
next month. We are considering using 
butane gas as fuel for we have a sup- 
ply of that gas available but have no 
natural gas in this territory. 

If you have any information about 
a set-up for doing this—such as de- 
tails of burners, tanks, and the like 
—also about what it might cost to 
burn butane as compared to coal, I 
would like to have it. 


Texas Gs iy. 


Question No. 319 


What Should His Fuel Oil 
Temperature Be? 


I AM BURNING No. 5 fuel oil with a 
flash point from 190 to 230 degrees 
closed cup. When this is all the in- 
formation I have about the oil, what 
do I do to find out what the tempera- 
ture should be off the fuel oil heaters? 
Do you have a formula to show how 
this is done? 

I have a table showing the heater 
and atomizing temperatures for oils 
of various viscosities, but when I get 
only the flash point, then I’m at a 
loss what to do. I understand I have 
to make an allowance of 10 degrees to 
avoid carboning up the fuel oil heat- 
ers. But 10 degrees from what? 


Lakehurst, N. J. A Ge 


Editor’s Note—Ordinarily the sup- 
pliers of the oil should be able to sup- 
ply the above information, but we 
suspect the trouble in this case is that 
the oil comes from a number of uni- 
dentified sources of supply. We shall 
appreciate further comments from 
readers. 
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Question No. 320 
Data Wanted on 
Heat Losses from 


Uncovered Tanks 


I WOULD LIKE a table giving the 
heat losses by evaporation and also by 
radiation (to be given as separate 
figures) as transferred to the atmos- 
phere from the water surfaces of un- 
covered tanks or vessels, either from 
water only or solutions containing for 
the most part, water. 

Preferably these losses should be 
given starting at atmospheric tem- 
peratures of 75 or 80 F to and includ- 
ing the 212 F boiling point of water 
in 10-degree divisions. The losses are 
to be calculated from atmospheric 
temperatures of 60 F, assuming still 
air. 

Also, a table giving heat losses at 
the same water temperatures from 
metal wall areas of tanks would be 
appreciated. 

I have used a table for some time 
that presumably gives this informa- 
tion, but from actual experience, it 
has been found that the heat losses 
given are much too low, and we have 
been forced to discontinue the use of 
this table. 


Los Angeles, Calif. CCS. 


Tank Radiation and Evaporation Losses 


IN THE CALCULATION of heat losses 
it makes considerable difference 
whether the results are to be used for 
design purposes or for heat balance. 

The net heat loss or gain from a 
metal vessel will depend primarily on 


1. Type of surface 
2. Wind velocity 
8. Solar condition 
4. Bearing soil 


A pamphlet by International Nickel 
Co. headed “Heat Transfer Through 
Metallic Walls” shows that surface 
film has many times the effect on heat 
transfer as does the type of metal or 
its thickness. An unpainted black sur- 
face may have twice the radiation loss 
of one coated with a thick synthetic- 
base aluminum paint. 

A vessel subject to a 10-mph wind 
will have a considerable greater heat 
transfer than one in a relatively still 
atmosphere. 


A vessel exposed to bright sunshine 
may even absorb heat rather than 
lose it even when the liquid is 90 F 
and the atmospheric dry bulb tem- 
perature is 70 F. It depends on 
whether the heat absorbed by radia- 
tion from the sun is greater than that 
conducted away by the air. 
The heat loss by evaporation is just 
as hard to calculate. On large open 
tanks, the heat absorbed by the water 
from the sun may exceed the cooling 
effect from evaporation at the desired 
temperatures. I have seen swimming 
pools, stock watering ponds, and 
water tanks (in the Southwest) when 
the water temperature exceeded the 
dru bulb temperature by 10 F and 
unless fresh water is added the tem- 
perature always exceeds the wet bulb. 
On the other hand, a tall vessel with 
a low liquid level may mot lose much 
heat from the surface even if the 
sides shade the liquid surface. There 
is not enough circulation to promote 
evaporation. 
All of this seems to indicate that I 
am side-stepping the issue, but what 
I am trying to do is to point out the 
weakness in using any data for pur- 
poses that were not intended, and to 
show that most available data are for 
design of heating systems, refrigera- 
tion capacity requirements and insula- 
tion thickness. 
I would be very happy to under- 
take the preparation of curves cover- 
ing: 
1. Heat loss from tank walls for 
various finishes and temperature 
differences; 
2. The losses from still, shaded, 
surfaces subject to at least ther- 
mal convection; 
8. Heat losses through the bottom; 
But if the questioner is interested 
in only rough figures for design he 
may find the following data useful: 
a. Heat loss from flat surfaces— 
Kent, Page 3-64 

b. Heat loss by evaporation ponds 
—Kent, Page 9-23 

ce. Evaporation to atmosphere— 
Kent, Page 3-48 

d. Heat transfer to earth—Air 
Conditioning, Heating and Ven- 
tilation by Power Plant Engi- 
neering, 1936 Edition, Page 52. 

Houston, Texas 
Britt MADDOCK. 


Editor’s Note—“Kent” is, of course, 
Kent’s Mechanical Engineers’ Hand- 
book, Power Volume, 1936, 11th Edi- 
tion, John Wiley & Sons, Inc., New 
York. 

Answer No. 296 


Should These Turbine 
Generators Be Installed 
Or Should Power Be Bought? 


Engines Would Be Better, White Believes 


IN LOOKING over the September is- 
sue, I found the answer to question 
No. 296, by Alfred W. Fox, of inter- 
est. 
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Solution temperatures at 135°F plus - 
or minus 1°F are maintained in this 
Bonderizing equipment, with Foster Type 34-T Tem- 
perature Regulators. They control the flow of steam 


to the heating coils immersed in the tanks. The work is carried through 
the tunnel in the background, where it is successively sprayed with 
solutions, which drain back into the tanks. Close control of solution tempera- 


ture is essential to continuous automatic operation. 


ie an easy matter to select the right tempera- 
ture regulator, when you have the complete 
Foster line to choose from. For Foster Regula- 
tion Engineering assures the simplest trouble- 
free installation—by making available a tem- 
perature regulator tailored to each type of 
application—by selecting the one exactly fitted 
to your needs—and by assisting on sound in- 
stallation practice. 

In the Bonderizing installation illustrated, the 
problem was to hold solution temperatures as 
close to 135°F as practical without unneces- 
sary complication. The Foster Type 34-T was 
selected from the entire Foster line because it 
is a simple basic unit capable of holding tem- 


* BUY VICTORY BONDS x 


FOSTER ENGIN, 


PRESSURE REGULATORS...RELIEF AND BACK PRESSURE VALVES...AUTOMATIC STOP AND 
CHECK VALVES...ALTITUDE VALVES...DAMPER REGULATORS...FAN ENGINE REGULATORS... 
PUMP GOVERNORS...TEMPERATURE REGULATORS...LIQUID LEVEL CONTROLLERS...FLOAT 
AND LEVER BALANCED VALVES...NON-RETURN AND TRIPLE DUTY VALVES...VACUUM 
REGULATORS OR BREAKERS...SIGHT FLOW BOXES...STRAINERS...SAFETY VALVES...SIRENS 
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peratures to within 1 °F plus or minus. Elaborate 
layouts and complicated equipment were 
avoided, because, in this case, the 34-T fits 
the job. 

Foster Regulation Engineering insures satis- 
factory performance, cuts cost and saves 
maintenance time. 





Foster Temperature Regulators — 
for steam, air, liquids and gases — 
are available for pressures up to 
450 p.s.i. and temperatures to 
300°F, Temperature adjustment 
range of 110°F and regulation ac- 
curacy of + 1° are available in 
the line. For complete details, ask 
for Bulletin 11. 
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I would like to point out that the 
demand charge plus the rate charge 
should be the price paid for 136,000 
kwhr per month. Thus we have the 
following known expense: 


186,000 kwhr X 1.6 
cents + $740 X 12.$34,992.00 per yr 
Heating steam, 6M X 
21.9 cents XK 24 X 


PAOIIBWE 25.4.06csiere 7,600.00 

Known cost of power 

and heating ....... $42,592.00 

Taking Mr. Fox’s fig- 

ures for it: 

Cost of power for a : 

PAP Gaines wis oes $26,112.00 

Heating steam for a 

PAE Siar eateVelsste vier 7,600.00 

Known cost of power 

and heating....... $33,712.00 

Cost of coal to pro- 

duce one _ week’s 

power ...0- $444.00 

Cost of coal to pro- 

duce for year’s 

DOWEL 65 sarincasumas 23,000.00 
$10,712.00 


In this case the average water rate 
per kwhr is close to 65 lb, which 
seems high, and would be less during 
the non-heating season, as_ there 
would be no back-pressure. 

I do not think turbines are the 
answer in this case. I am of the opin- 
ion that with reciprocating units a 
lower steam rate would result. Two 
units should be considered, which 
would handle the peak load nicely, the 
smaller one to take care of the light 
load. 

Wo. S. WHITE. 
Hammond, B. C., Canada 


Answer No. 309 
Why Doesn't This Power 
System Operate Right? 


i) 


FIG. 2 


FIG.3 


2 1 2 { 
3 | 3 1 L 3 \ 


FIG. 4 


Fig. 2, 3, and 4. Diagrams by von Dannenberg showing effect of various ground connec- 
tions on different parts of the system 


plete short circuit when the loads at 
Aand B have their neutrals grounded 
and are connected to different phases. 
This is clearly indicated in the ap- 
pended diagrams. 

Figure 1 is essentially the same as 
given in the question, except that loads 
(A), (B), and (C) are shown con- 
nected to generator (E) respectively 


_ to phases 1-2, 1-3 and 2-3. 


Figure 2 shows the system with 
phase 1-2 grounded at its midpoint x 
and phase 1-3 grounded at its mid- 
point y. With this arrangement there 
exists between phase 1-2 and phase 
1-3 a potential (voltage) difference of 
x-y equal to 110 v. It follows then 
with low resistance in the ground cir- 
cuit x-y, a current will flow, and if 
the resistance is sufficiently low, will 
interfere with the operation of the 
system in this way; a direct connec- 
tion between x and y would be a com- 
plete (dead) short circuit. It is not 
apparent why a fuse should be indi- 
cated in the ground connection of load 
(B). 

While it is not stated why the 
grounds are required, there are regu- 
lations in some areas limiting the 
maximum voltage to ground to 150 v 
and, depending upon how closely this 
requirement must be complied with, 
some suggestions concerning its at- 
tainment are indicated as a guide. 


For Fig. 3 the respective voltages 
to ground are: 














Analysis by von Dannenberg Line Volts 

THE LOAD cannot be divided as 1 110 

planned, utilizing all three phases due 2 110 

to the existence of a partial or com- 3 190 
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Fig. 1. Diagram of power system by von Dannenberg, showing connections at 
present 


For Fig. 4 the respective voltages 
to ground are: 


Line Volts 
1 110 
2 190 
3 110 


Should only circuit (A) be the one to 
have maximum ground voltage, then 
only one neutral should be grounded 
as in Fig. 3. 

If uniform voltage to ground is de- 
sired from all three lines then an 
arrangement shown in Fig. 5 will be 
suitable. This consists in providing a 
8-phase bank, F, G & H, connected in 
star on the 220-v side, with the neu- 
tral grounded, and the other side in 
closed delta. This arrangement will 
give 127 volts to ground from all three 
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® ON ® © 
' 











8 
Fig. 5. Diagram by von Dannenberg show- 
ing how 3-phase transformer can be con- 
nected to give 127 v to ground from all 
three lines 


lines 1, 2 and 3. The total capacity of 
the bank is a matter of judgment and 
experience and the writer has used 
capacities varying from 10 to 25 per 
cent of the generator with satisfac- 
tory results. 

Brooklyn, N. Y. 

C. O. VON DANNENBERG 


Analysis by L. R. Boyer 

The problem of the pump circuit 
seems to have been inserted for good 
measure, as it has no bearing on why 
operation can not be effected as a 
balanced 3-phase system. 

The phenomenon of a voltage read- 
ing to the lead sheathed cable con- 
ductors is due to the electrostatic ca- 
pacity of the cable. The fact that only 
55 v was shown was a clear indication 
that the cable was free of grounds, 
else a reading of 110 v would have 
been obtained. Had the grounds on 
both A and B transformers. been re- 
moved, no definite voltage above ground 
would have existed and the voltmeter 
might have read more or less, depend- 
ing on the electrical characteristics of 
the system as a whole and the sensi- 
tivity of the voltmeter. 

With the load connected for 3-phase 
operation as shown schematically in 
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Here are the basic types of ‘‘U. S.” Gaskets. If the 
gaskets for your application aren’t in this list, send 
1 “U.S.” your specifications. We can make them. 


If you have a particular gasket problem, or if you don’t 
know exactly what type of gasket you want, “U. S.” 
will gladly make recommendations. 





"Uy. $.” NUKE: > the type 


of gaskets you want... 


any quantity, any size 


any shape, any material 


UNITED STATES GASKET CO: 


1596 PIERCE AVENUE + CAMDEN, 
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Our Gasket Engineers know 
the answers. Send a sample gasket, 
a drawing, a description of the appli- 
cation (or all three) with your inquiry. 
That is all we need to give you the 
RIGHT gaskets for your particular 


‘ SEE OUR \ 
CATALOG IN 
SWEETS 

— | 


service. 





NEW JERSEY 








Diagram by L. R. Boyer showing how 
grounds unbalance the circuit 


accompanying sketch, it is at once evi- 
dent from the phase relationship that 
the mid points of the two transform- 
ers A and B are not at the same po- 
tential; a difference of 110 exists. If 
both mid-points be grounded, the low 
impedance path through the ground 
connections would result in a dead 
short circuit on the system. 

When connected in parallel for sin- 
gle phase operation the mid points are 
at the same potential and ma ybe tied 
together, as through ground connec- 
tions, without adverse effect. 

There are two answers to the 
grounding problems. If it is merely 
desired to prevent the voltage of the 
220-v generator and circuits as a 
whole from being raised to dangerous 
potentials, above ground, through 
electro-static coupling with the 2300-v 
side of the transformers, grounding 
any one of the three 220-v conductors, 
preferably through a fairly high re- 
sistance, would suffice. If 110-220-v 
service for lighting is desired at one 
point, then grounding the mid point of 
the particular transformer concerned 
would be in order, which would insure 
holding the potential of two phases of 
the 220-v system to 110-v to ground. 
The third leg would be at 86 percent 
of 220 or 189-v to ground. 


Jacksonville, Fla. L. R. Boyer. 


Answer No. 312 
What Happens When 
Air and Water Meet? 


H. H. L. in the November issue 
states that 1 lb of air at 70 F. dry 
bulb and 70 F. wet bulb is equal to 
13.34 cu ft in volume at 29.92 in bar- 
ometric pressure and that air under 
these conditions will hold 110 grains 
of moisture. This is true. He then 
asks -what makes up the other 6890 
grains in the pound of the mixture? 

Editor’s Note—The statement of 
this problem in the November issue 
should have read “one cubic foot will 
hold 8.23 grains of moisture; 18.84 cu. 
ft. will hold 8.28 times 18.34 (instead 
of ‘that’) which is 110 grains of mois- 
ture.”) 

The 6890 grains remaining consists 
of dry air, which may be broken down 
as follows: 





PURERODIEN 5c03i5sscorccsnscens 5200 grains 
ORG as sticks 1598 grains 
Carbon Dioxide..... 3 grains 
AEGON. see os 89 grains 
2 TOT AT 2. Ss. ste 6890 grains 


Air also contains very small quan- 
tities of neon, helium, krypton, and 
xenon. 

St. Louis, Mo. JOHN A. YUNGBLUTH. 


His Psychrometry is Confused, Says 
Sanford 


I THINK the thing that is troubling 
your reader who has sent in Question 
No. 312 is the fact that he is confus- 
ing a pound of air at a certain psy- 
chrometric condition (air and water 
mixture) with a full yound of water 
(no air present). 

For example, one pound of air at 
70 F dry bulb, 70 F wet bulb, 70 F 
dew point, 100 per cent relative hu- 
midity is in a saturated condition. But 
a pound of air in this state contains 
only 0.01578 pounds of vapor (taken 
from psychrometric chart). The bal- 
ance of the pound (1-0.01578 or 
0.98422 Ib) is air. 

In other words, a pound of air at 
the specified condition will hold only 
0.01578 lb. vapor x 7000 grains or 110 
grains as your reader has calculated. 
Assuming that the remainder of the 
pound or .98422 lb were vapor in- 
stead of air, the equivalent vapor in 
grains would be .98422 x 7000 or 6890 
grains. 

I trust this analysis will clear up 
your reader’s problem. 

E. C. SANFORD. 
San Francisco 5, Calif. 


Answer No. 313 
Can This Boiler Be Changed 
To Give Dryer Steam? 


Instalf a Dry Pan, Says Webber 

PRODUCTION of 85 per cent dry sat- 
urated steam from a modern, water- 
tube boiler is not readily understand- 
able. Nearly any boiler, including the 
HRT, will furnish 94 or 95 per cent 
dry saturated steam. Something is 
radically wrong. 

To begin with, I think that the 
water level carried in the boiler could 
be cut down somewhat without endan- 
gering the equipment. Carrying the 
water at two inches above the center 








line of the drum would place the level 
at 20 inches from the bottom of the 
shell. At high ratings the level might 
raise to 23 inches or more allowing 


only 18 inches of steam space above - 


the water which is I think somewhat 
limited. Lowering the water level two 
inches would no doubt be quite bene- 
ficial. 

E. O. D. does not state whether or 
not his steam drum is equipped with 
a dry pipe or other contrivance for 
removing the water from the steam 
but I am submitting a drawing show- 
ing a dry pan and baffle arrangement 
that probably will help his condition. 

The dry pan, to be constructed of 
steel plate as shown in the sketch, 
should be hung approximately 5 in. 
from the top of the drum. The width 
should be such as to allow about 3 in. 
on either side between the plate and 
drum shell. It should be long enough 
to extend to within 2 or 3 ft of each 
head, depending, of course, on the lo- 
cation of the steam outlet. Numerous 
3% or %-in. holes should be drilled in 
the plate to dispose of moisture re- 
leased from the steam. 

The baffle plate should likewise be 
of steel and attached to the dry pan 
as per the sketch. Its depth should be 
sufficient to keep it at all times below 
the water line and it should be long 
enough to cover the steam circulating 
tubes. It would be advisable to have 
8 or 10 in. clearance at each end be- 
tween the drum head and the edge of 
the plate. 

Any water brought over through 
the circulating tubes will impinge on 
the baffle and drain to the drum while 
the steam will proceed at a low ve- 
locity around the ends of the plate 
and rise to the top of the drum, enter 
the dry pan and eventually pass out 
of the steam outlet. 

Raising the setting or boiler cover 
to allow a greater area of the drum 
shell to be exposed to the gases of 
combustion would also contribute to- 
ward dryer steam. Some manufac- 
turers set’ their boilers so that all of 
the drums are thus exposed and claim 


‘superheating effects therefrom. 


It might also be advisable to check 
the concentration of the boiler water. 
If this is allowed to increase beyond 
a certain amount carryover will result 
with all of its tribulations. 


Duluth, Minn. E. R. WEBBER. 




































=— STEAM 
CIRCULATORS 


E. R. Webber's de- 
sign of drum intern- 
als for drying steam 
in E.O.D.’s boiler 
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This direct-operated COPES Flowmatic 
handles process load swings from 30,000 
to 110,000 pounds per hour, as shown 
by steam-flow chart on which full scale 
is 130,000 pounds per hour. This mod- 
ern plant has three COPES Flowmatics 
on 425 psi. Riley boilers. 


On fluctuating process loads 


As the Plant Engineer expressed it: “It would be 
foolish to claim the water level is held constant on 
these rapid changes, for no regulator will take water 
away from a boiler when the sudden load comes on, 
as it would have to do to hold the level constant. The 
normal water level is at the center of the drum. As the 
load hits, expansion of the boiler water along with 
increase in gas fuel supply (combustion and pressure 
control) on a slight drop in boiler pressure again 
increases the volume of the water-steam content of 
the boiler and raises the level three or four inches, 


and will do this with no feed. This higher level is 


held until the stored water is used up. On a drop 
in load and rise in boiler pressure, the level is held 
constant.” 

No matter how severe your loads—process or power, 
—COPES Flowmatic assures an always-safe boiler 
Bulletin 429-A tells how and why. 
Write for it—your letterhead, please. 


NORTHERN EQUIPMENT COMPANY 
162 GROVE DRIVE, ERIE, PENNSYLVANIA 
Feed Water Regulators, Pump Governors, Differential Valves, 
Liquid Level Controls, Reducing Valves and Desuperheaters 
BRANCH PLANTS: Canada, England, France 
Representatives Everywhere 


water level. 


¥% GET CLOSER LEVEL CONTROL WITH THE §5 Low TIc 


* WREGY 
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Chart For Determining Boiler Feed Suction Pressures 
By Bill Maddock 
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This chart is handy in determining the proper boiler feed suction pressures. It is intended for a 
standard set-up except that it is made to cover deaerating service. The margin of safety has been 
increased to allow sudden load changes or bleed pressure changes encountered in practice. 
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SUN DIESEL LUBRICANT... 


Keeps big Diesel-driven compressors running smoothly 


Twenty-four hours a day . . . 20,010 hours 
of almost continuous work . . . no time-out 
for any but routine maintenance ... and no 
apparent wear. That's the record of these 
four, big, Diesel-driven air-compressors, lu- 


bricated with Sun Solnus Oils. 


Installed in c huge industrial plant, one 
week before Pearl Harbor, these 400-h.p. 
units have given outstanding service. Sun 
Solnus Oil was used for both Diesel power 
and air-compressor sides from the very first 
day . . . was chosen for its low carbon- 
content . . . its ability to keep rings free and 
clean... the fact that it doesn’t form harm- 
ful acids or hard, flinty deposits . . . and 
doesn’t break down into thick, sticky sludge. 


This record is the kind which Sun industrial 
products are helping to hang up in hun- 
dreds of different plants . . . the kind of rec- 
ord that means continuous production ... 
low operating-costs . . . a minimum of 
time-out . . . reduced labor costs. 

Sun products prolong machine-life; save 
power, materials, and labor; not only in 
power-plants and factories, large and small, 
but throughout industry. 

The telephone on your desk is a direct wire 
to the Sun Engineers and service men in 
your area. Call them in today. 


SUN OIL COMPANY « Philadelphia 3, Pa. 
Sponsors of the Sunoco News-Voice of the Air—Lowell Thomas 





‘> SUN INDUSTRIAL PRODUCTS 


OILS FOR AMERICAN INDUSTRY 














What the Power Engineer Needs to Know About 





STEAM COMPRESSORS 


Steam compressors raise pressure of steam by me- 
chanical compression, like an air compressor .. . 
Used where steam is generated at low pressure but 
small amount of high-pressure steam is required for 
special purposes... Construction of the compressor 
..- Details of 15 installations . . . Steam pressures, 
temperatures, capacities . . . How install and oper- 
ate compressor... Proper lubrication important... 
How control steam compressor . .. Power consump- 
tion . . . Costs of several complete installations 


By G. D. WINANS 


Assistant Superintendent of Central Heating 


TEAM COMPRESSORS in most 

instances are slightly modified air 
compressors used to raise the pres- 
sure of steam in a manner comparable 
to that involved in the compression 
or increased pressure of air. In ac- 
cordance with the applicable thermo- 
dynamic laws, the saturation tem- 
perature of the compressed steam de- 
pends upon the final steam pressure, 
and therefore is higher than that of 
the original or uncompressed avail- 
able supply. The idea of steam com- 
pressors is not new but is being used 
to an increasing extent. 


The Detroit Edison Co. 


Why Use Steam Compressors? 

Desired temperatures can be ob- 
tained by superheating low pressure 
steam, but for processes involving 
the use of heat transfer apparatus, 
saturated steam is much more de- 
sirable, inasmuch as the temperature 
remains fixed for any given pressure, 
and the heat transfer is higher. There 
is little or no gain in the available 
temperature when superheated steam 
is used in closed coils, jackets or 
chests, for the steam loses its super- 
heat almost immediately and most 
of the heat is transferred at the sat- 


uration temperature of the condens- 
ing steam. Temperatures above sat- 
uration temperature are obtainable 
only when superheated steam is not 
permitted to condense but is ex- 
hausted continuously from the appa- 
ratus before it has lost its superheat. 
This obviously is uneconomical. 

A steam supply of the proper pres- 
sure and temperature for many proc- 
ess applications is not always avail- 
able and it is necessary either to 
install auxiliary boilers or to operate 
at decreased capacity and efficiency 
with low pressure, low temperature 


Table I. Data on a number of steam compressor installations 






































Bore Inst. Design Design Mfg. Rating Type of Approx. cost 
se Date an Motor Suction Discharge ia per Pressure of Complete 
Building Use Inst. Stroke, In. Hp Pressure Pressure Hr Control Inst. 
Club Laundry 1927 9% x 12 60 d-c Suc. pres. throttling $6500 
Clothing Store 
Presses 1932 6x7 15 a-c 10 80 300 Stop & Start $2600 
Dept. Store Presses 1935 ee 25 a-c 30 85 600 Suc. valve unloading 
with air $1600 
1938 7x7 25 a-c 30 85 600 “Suc. valve unloading 
with air $1500 
Hotel Laundry 1937 9x9 50 a-c 30 100 800 Bypass on disch. pres. $1900 
Presses 1938 3x8 5 a-c Bypass on Revamped 
disch. pres. CO, mach. 
Hotel Laundry 1938 9x9 40 a-c 25 100 1000 Suc. valve unloading 
with air $2900 
Laundry 1938 12x 11 75 a-c 25 100 1800 Suc. valve unloading 
r with air $4100 
Presses 1938 4x4 7.5 a-c 25 100 100 Disch. valve unloading 
with air .$ 900 
Office Presses 1937 4x8 8x8 Bypass on Revamped 
steam st-driven 
engine air comp. 
Hotel Laundry 1940 14x 13 125 a-c 15 1800 Sue. unloading $5500 
6x6 10 a-c 15 100 $2000 
Dept. Store Press 1940 6x5 15 a-c 25 75 275 Suc. unloading $1500 
Dept. Store Press 1941 6x5 15 a-c 30 75 275 Suc. unloading $1500 
Spa Laundry 1944 6x5 15 a-c 15 75 250 Suc. valve unloading 
with steam $1600 
Hotel Laundry 1945 9x9 40 a-c 25 90 935 Suc. unloading 
. with air $3600 
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OW YOU CAN SIMPLIFY YOUR 
1946 STEEL VALVE 
PROCUREMENT PROBLEMS 





An Annual Report 
to Steel Valve 
Users 














HROUGHOUT the war, steel 
valves were among the most critical 
of all common components and 
though the industry's capacity was ex- 
panded substantially, many types of steel 
valves are, and will continue for some 
months to be, very tight. 

The time lag on deliveries depends 
upon size and type of valves. Production 
of large, cast steel valves is running be- 
hind schedule because of uncertain foun- 
dry production and labor conditions. Too, 
there is a substantial pent-up demand in 
certain civilian industries which were un- 
able, during wartime, to obtain the high 
priorities which were always required for 
steel valves. 


HELP YOURSELF 


You can simplify your 1946 steel valve 
procurement in several ways: 


Avoid spe- 
* cial designs. 
Standard valves 
are in continual 
production, 
§ whereas ‘“‘spe- 
cials’’ usually re- 
quire engineering 
department time, 
extra pattern or 
die work, and 
special handling in the forge shop or 
foundry. 





* Anticipate your requirements and 
* place.orders early. While we are able 
tosupply many sizes and types of standard 
valves out of stock shipment now, de- 
mands are still so heavy that single orders 
may nearly wipe out the stock in one 
size or pressure class. 


ORDER 


CURRENT DESIGNS 


You can also simplify your purchasing 
problem if you order from the most recent 
catalogs. During the past year, we have 
issued three new catalog sections which 
should be in your Edward catalog file. 
We suggest that you write us for copies 
if you have not already received these 
catalogs: 


Catalog 12-B 


Edward EDWARD 
Non-Return Hon vest ty * 
Valves VALV ES: 


Dimensions, cross- 
section illustra- 
tions and descrip- 
tions for cast and 
forged steel non- 
return valves in 





“exceptionally 





300 to 2500 lb sp classes. Maintenance 
hints, pressure drop data, pressure-tem- 
perature tables and other useful data 
are included. 


Catalog 12-D 
Edward 
Blow-Off 

Valves 
Design detail for 
Edward blow-off 
valves with instal- 
lation and operat- 
ing suggestions. 


Catalog 12-E 
Edward 
Gate Valves 
Cast steel, for serv- 
ice from 150 to 3600 
Ib. Description 
and illustrations of 


Gale Uilves the new, basically 
different Edward 
gate valve line. 

NEW VALVE 
DEVELOPMENT 


During the past year, Edward has con- 
tinued its program of design improve- 
ments. Among the dozens of new develop- 
ments introduced during the year, were 
these: 

Redesigned bodies for further lowering 
the already remarkably low pressure 
drop through Edward non-return and 
stop valves. 

The new Intex Univalve, a patented 
welded bonnet 
valve with an 
integral hard- 
faced seat, a 
hard-faced disk, 
bolted gland, 
bronze yoke 
bushing, one- 
piece bonnetand 

















low pressure 
drop. 

Redesign of forged steel bodies of the 
Edward inclined stem type to reduce pres- 
sure drop through small globe valves to 
the point where it is comparable to flow 
through gate valves. 











A new type of 
throttling valve, 
especially built for 
excessively severe 
service. 

Pressure sealed 
bonnet connections 
for high tempera- 
ture, high pressure 
valves. 

We will be glad 
to give you detailed 
information on any 
of these developments which are of partic- 





_ ularinterest to youif you will dropusa line. 


FUTURE PROJECTS 


Edward laboratories and engineering 
departments have the largest backlog of 
new development projects in the com- 
pany’s history. In metals, we are working 
—with considerable success to date—on 
materials for extremely high and ex- 
tremely low temperatures, so that we will 
be ready with valves for the several new 
technological processes coming which will 
require very high or very low operating 
conditions. We are continuing our ex- 
tensive work in flow and pressure drop 
testing, incorporating our discoveries in 
modified designs as fast as they are 
proved. We are conducting research in 
high temperature bolting, new types of 


-hard facing, new welding techniques, and 


so on. To simply list current projects 
takes several pages of close typing. 


A NEW NAME 


January 1, 1946 is a significant date in 
the history of this Company. On that 
date, The Edward Valve & Manufactur- 
ing Company, Inc., becomes, simply, 
Edward Valves, Inc. The old name has 
been recognized for the pioneering work 
the Company has done in steel valves, 
dating back to the turn of the century 
when the first Edward valves were built. 
The new name, we feel, is in keeping with 
the Edward product and policies, de- 
veloped through the years—functional, 
simple, direct, up-to-date. 

So, from now on, we sign ourselves as, 
Edward Valves, Inc. 


setieet: 





January, 1946—POWER PLANT ENGINEERING— Chicago, ll. 119 





Fig. 1. View of a typical steam compressor installation 


steam. The desired pressures and 
temperatures can be obtained by the 
use of steam compressors, which in- 
crease the pressure and temperature 
of the available steam supply. This 


will increase the capacity and effi- - 


ciency of utilizing apparatus. 


Compressor Data 

The modifications required to con- 
vert an air compressor to a steam 
compressor usually consist of using 
metallic packing for the piston rod, 
and the application of insulation on 
the compressor cylinder in place of 
the water jacket. The steam com- 
pressor is usually motor driven al- 
though there are instances of steam- 
driven steam compressors: 

Table I presents information con- 
cerning steam compressor installa- 
tions of which the author has some 
knowledge. There are other installa- 
’ tions where the steam is compressed 
to higher pressures than any of those 
listed where certain process work 
requires higher temperatures. It will 
be noted that the majority of these 
compressors in Table I are for club 
or hotel laundries where relatively 
small amounts of high pressure steam 
are required. , 

For any installation, it is important 
to select a compressor of the proper 
size and the actual demand for high 
pressure steam should be carefully 
determined to segregate the steam 
load in such a manner that only steam 


required for high pressure purposes 
is supplied by the compressor and 
that low pressure steam is used for 
all low pressure requirements. 


How Install Compressor 


A recommended hook-up for steam 
compressors is shown by Figure 2. 
The installation may vary somewhat 
according to local building regula- 
tions, and piping and accessories must 
be installed to suit local conditions. 
A steam separator on the steam inlet 
to the compressor is desirable to re- 
move any moisture in the steam be- 
fore it enters the compressor. The 
separator on the discharge side, in- 
stalled to eliminate the oil from the 
steam, should be some distance from 
the compressor, as the removal of oil 
will be more satifactory. 

The receiver serves only to a very 
limited extent as the storage capacity 
of high pressure steam, but it makes 
a convenient location to connect the 
control devices and serves as a sup- 
plementary oil separator. The pres- 


sure relief valve, with a capacity 
equal to the compressor output, 
should be installed on the discharge 
side of the compressor. Usually this 
relief valve is vented to the room so 
that leakage can easily be detected, 
but it may be piped to the outside 
if desirable. 

It is recommended that safety re- 
lief valves be installed on each end 
of the cylinder although some com- 
pressor manufacturers contend that 
with their type of valve there is am- 
ple protection against excess pres- 
sure. 

Control of Steam Compressors 

Several types of pressure control 
are available for steam compressors. 
A throttling governor on the suction 
to the unit is the least desirable as 


‘this increases the cost of power. An- 


other scheme is to install a pressure 
relief valve on the discharge and al- 
low the vented steam to be discharged 
into the suction of the unit. A more 
satisfactory method is to equip the 
compressor with suction unloading 


Table II. Steam and power consumption per month for a typical steam compressor instal- 
lation, based on daily readings for one week 





Receiver 
Pressure, 


Suction 
Pressure, 
Lb per sq in. 


Steam 
Compressed, 
Lb per sq in. Lb 


Kw-hr per 
M Lb 
Compressed 


Power 
Used, 
Kw-hr 





32 60-80 
32 50-85 
32 55-80 


41,600 
40,300 
41,600 


1320 
1406 
fer 


31.7 
34.9 
29.3 





120 January, 1946— POWER PLANT. ENGINEERING — Chicago, 








«And they asked me howd did it, 


rem the Scri 


a light so shining 


ana I gave pture text— 


'y ou keep you 


alittle in front 


Jl they ¢ 


» the next!” 
ould follow, 


They copied 4 
but they couldn't copy ™Y mind, 


g and stealing 


fr’em sweatin 


And I le 


a year and a bal} behind.” 


KIPLING 


y THE MaryY GLosTER” 


“THE RHYME © 


January, 19 
, 1946—POW 
ER PLANT ENGINEERING — Chi 
! icago, Ill. 














Steam 
Separator 


Bypass Valve 











.- 7s > 
Connection for 
Vent Safety Pressure 
Valve Gage ~) Regulator Oil 
— Separator 











Receiver 

























































































Trap 














LJ 
Trop] ss SOE Trap] 















Fig. 2. Diagram showing an approved method of installing a steam compressor 


valves, Fig. 1, which hold the suction 
valves open when the discharge pres- 
sure reaches its predetermined limit. 
The operating medium for the valves 
may be either compressed air or 
steam from the receiver. Caution 
must be observed in using air as the 
leakage of air through the unloading 
valve into the steam will result in a 
decrease in steam temperature. 





Operating the Steam Compressor 

The operation of a steam compres- 
sor is essentially the same as an air 
compressor with the exception of 
starting and stopping the machine 
and the supply and removal of lubri- 
cating oil. Lubrication of a steam 
compressor should be carefully gone 
into with its manufacturer. When 
excess oil is used steam traps may 





























become plugged and oil may be car- 
ried over into the process equipment. 
The tendency on the part of some 
operators is to use too light an oil 
and too much of it although there 
have been cases where insufficient lu- 
brication has caused a great deal of 
trouble. 

If a machine is to be shut down for 
some time it is well to close a gate 
valve in the suction line to prevent 
condensation in the machine and pip- 
ing. When the machine is started, it 
is desirable to warm up the entire 
system with low pressure steam 
shortly before the compressor is ac- 
tually started. Each time a machine 
is started up, the drip traps on the 
high pressure side should be checked 
to make sure that they are operating. 

The condensation from the traps on 
the discharge side of the compressor 
and adjacent to the compressor should 
not be connected to any condensate 
which is to be metered or reused in 
the boiler, since it contains a great 
deal of oil. These traps should he 
discharged to the sewer. 





ASME in Its 66th 


Annual Meeting 

(Continued from Page 75) 
erties and characteristics were dis- 
cussed were: combination, resin and 
plaster of Paris; comprey, a resinous 
_ product; foam sponge; and Neoprene. 


Graphitization Research 

Investigation of the phenomenon of 
graphitization of piping is still being 
carried on by the joint subcommittee 
of the Edison Electric Institute and 
the Association of Edison I[luminat- 
ing Companies with the involved prob- 
lems apparently still defying complete 
solutions. The progress made to date 
was summarized in a report submitted 
by S. L. Hoyt, R. D. Williams and 
A. M. Hall who are carrying on their 
work at Battelle Memorial Institute. 
It was stated that it is possible to 
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give reasonably good answers to some 
of the more important questions, but 
it should be recognized that the ex- 
ploration of a new field is likely to 
raise additional questions the exist- 
ence of which had not been antici- 
pated. 

Results of graphitization studies 
were also reported by J. J. Kanter; 
G. V. Smith, S. H. Brambir and W. G. 
Benz; R. W. Emerson and M. Mor- 
row; A. J. Smith, J. Urban and J. W. 
Bolton; and F. Eberle. 


Oil and Gas Power 


Papers in the field of oil and gas 
power dealt principally with the prob- 
lems of aviation; several papers, how- 
ever, were of direct interest to sta- 
tionary power engineers. One of these 
was a progress report for the ASME 
Special Research Committee on Inter- 
nal Combustion Engines presented by 


Ww 


Martin A. Elliott and dealt with the 
problem of correction of measure- 
ments of power output of Diesel en- 
gines to standard atmospheric condi- 
tions. 

Analyzing the internal combustion 
engine as a heat engine, Ralph Miller 
presented as his findings that, with 
present day materials, the output of 
the internal combustion engine is lim- 
ited by the temperatures reached in 
the internal surfaces and not by lack 
of air to sustain combustion. A method 
was developed by which the output 
capacity of four-cycle engines may be 
increased by more than 100 per cent. 

A list of the papers of outstanding 
interest to power engineers in the 
stationary field is included as part of 
this report. Copies of most of those 
listed may be secured from the Ameri- 
can Society of Mechanical Engineers, 
29 West 39th St., New York City. 
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TURBINE | 
PROTECTION | 


.. freedom from 
pir“ WA 


ATER is usually the chief 

trouble-maker in turbine oil lu- 
brication, for water helps form the 
sludge which ruins oil. Therefore, thor- 
ough dehydration of turbine oil is 
essential. A De Laval Oil Purifier, by 
centrifugal force, continuously removes 
condensate or other water at the same 
time that it removes dirt. Only thor- 
oughly dehydrated oil is returned to 
the reservoir. 


Two-way protection is thus a reality 
with De Laval centrifugal equipment— 
double protection which is very inex- 
pensive insurance against trouble. The 
comparatively modest investment rep- 
resented by a De Laval Oil Purifier is 
far outweighed by the cost of even one 
serious shutdown. 









For power plants 
requiring it, the 
De Laval-Funk 
Process is available. This Process mini- 
mizes the formation of sludge within 
the turbine lubricating system while it 
also continuously purifies the oil by 
means of a De Laval Oil Purifier. It is 
the ultimate in turbine oil maintenance 
systems—checking trouble at its source. 


De Laval Oil Purifiers are furnished 
in a wide range of capacities to enable 
every operator to secure the correct unit 
for his purpose. 


e@ Write for your copy 
of Bulletin No. 400. 


THE DE LAVAL SEPARATOR COMPANY 
165 Broadway, New York6 427 Randolph St., Chicago 6 


DELAVAL PACIFIC CO., 61 Beale St., San Francisco 19 


THE DE LAVAL COMPANY, Limited 
MONTREAL PETERBOROUGH WINNIPEG VANCOUVER 


DE TAVAL om puririers 


FOR MORE DEPENDABLE POWER PRODUCTION 
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Montaup Boiler— 

Operating History 

and Performance 
(Continued from page 79) 


Furnace Tube Temperatures 

The measurement of the fire side 
skin temperature of furnace wall tubes 
is of considerable interest to boiler 
manufacturers and users. The data 
obtained at Montaup and already pub- 
lished show that even in a bare tube 
furnace and in the zone of highest 
flame temperature with pulverized 
fuel firing the hot face metal temper- 
ature with normal slag covering was 
only about 50 F abbve saturation tem- 
perature. It may be readily calculated 
that the heat absorption at the point 
of temperature measurement was only 
about 50,000 Btu/hr/sqft, allowing 
for reasonable drop at the evaporat- 
ing film. 

These data also show the effect of 
deliberately removing the slag and 
ash coating from a portion of the 
wall, thus exposing a small surface 
to the full radiation of the flame at a 
temperature approaching 3000 F. 
Under these conditions the skin tem- 
perature rose to a maximum value 
172 F above saturation (786 F -614 F 
sat. temp.), and the corresponding 
heat absorption rate would be about 
150,000 Btu/hr/sqft, allowing for tem- 
perature gradient between inside sur- 
face and the evaporating water. 

In a special study of eight tubes 
made in 1944, tube temperatures at 
various elevations were taken and the 
maximum tube temperature measured 
‘was 720 F. 


Steam Purity 

The source of make-up water and 
the season of the year had a very 
marked effect on steam conductivity 
leaving the high pressure boiler. There 
is also a seasonable variation in am- 
monia caused by the make-up water 
from the evaporators even though the 
make-up is only about 2 per cent. The 
conductivity of undegassed steam 
samples taken from the dry drum 
ahead of the final drying screens was 
found to be 4.23 mmho and 4.56 mmho 
at boiler loads of 620,000 and 650,000 
lb/hr respectively. Other samples 
evaporated during the same week in- 
dicated that the conversion factor was 
0.20 or less, so the corresponding total 
solids in the dry drum would be 0.85 
and 0.91 ppm respectively. This would 
indicate that without the dry drum 
the purity would be equal to or better 
than the minimum required guarantee 
of 1.0 ppm which has now been estab- 
lished by the A.B.M.A. & A.I. The 
guarantee on this unit was 0.50 ppm 
and the screens in the dry drum re- 
move enough moisture to bring the 
final results below the guarantee. 


Performance 


Circulating Pumps 
Test data plotted in Fig. 3 and Fig. 
4 show that, two pumps handle about 


124 


3,200,000 lb/hr, and since the operat- 
ing water content of the boiler is 
about 30,000 lb. (exclusive of econo- 
mizer) this represents a recirculation 
rate of more than 100 times per hour. 
At 650,000 lb/hr load with one 
pump the water to steam ratio 
would be nearly three to one, a condi- 
tion which should not cause any trou- 
ble during an emergency period. There 
were short periods early in 1943 when 
only one pump was in operating con- 
dition, but no outage of the boiler was 
ever caused by the circulating pumps. 
Total heat absorption of each part of 
the unit was very close to manufac- 
turer’s predictions except in the case 
of the reheater which was too conser- 
vatively designed. 


Superheat Control 

The automatic operation of both 
sets of dampers at economizer outlet 
results in very close regulation. As 
the furnace accumulates ash and the 
gas temperature increases, the by-pass 
dampers automatically open and main- 
tain the steam temperature within 
+ 5 F of the desired limit. At the end 
of an eight-hour operating period the 
by-pass dampers will be 50% to 80% 
open, depending on the output rate 
and the nature of the coal. Then as 
the wall blowers are operated the 
by-pass dampers operate automati- 
cally to compensate for the effect of 
removing the ash from the walls and 
maintain the same close regulation of 
steam temperature during the clean- 
ing period. 


Capacity and Flexibility 

The maximum peak capacity of the 
boiler has never been determined. The 
maximum demand has been 670,000 
lb. per hr, but the feeders, burners, 
fans and circulating pumps are ade- 
quate for higher output. 

At reduced pressure there is no de- 
crease in circulation and the volu- 
metric percentage of steam in the 
mixture leaving the generating tubes 
will increase so the average velocity 
in the tubes is greater. The unit is 
therefore very flexible as regards op- 
eration at variable pressure and the 
upper limit of capacity would be gov- 
erned by considerations of steam pur- 
ity and steam temperature rather 
than circulation. 

The boiler has a very stable water 
level even under extreme operating 
conditions of sudden load increase or 
decrease. Also, on the occasion of fur- 
nace tube failures, it has not been 
difficult to maintain water level while 
reducing load and pressure in an or- 
derly manner. 

Efficiency 

The contract overall efficiency with 
coal firing at 650,000 lb per hr output 
was 89.3 per cent based on coal of 
14,200 Btu per lb with 2.8 per cent 
moisture as fired; and based on 15 per 
cent CO: in gases at economizer out- 
let, with 290 F gas temperature leav- 
ing air heater, 80 F entering air 
temperature, and with 0.60 per cent 
allowance for unburned combustible. 


Montaup Boiler— 
Instruments 
and Control 


(Continued from page 84) 


conditions oxygen concentration re- 
corded as “zero,” expressed in parts 
per million, and the approximately 
full load concentrations of hydrogen 
are close to 2 ppb in the feedwater at 
the boiler 6 economizer entrance and 
below 3 ppb in the super-heated steam 
as delivered to the high pressure tur- 
bine. Other full load characteristics 
recorded by the instruments of group 
2 are conductivity of steam about 1.5 
micromhos as sampled, varying with 
the seasons, and 0.6-0.7 micromhos 
degassed, conductivity of chemically 
treated feedwater about 5 micromhos, 
conductivity of boiler water about 
1,000 micromhos, pH value of feed- 
water 8.3, and pH value of boiler wa- 
ter 10.3. 


Value and Limitations of Hydrogen 
Recorder 


It had of course been recognized 
that hydrogen evolved in the feed- 
water system or boiler might combine , 
to some extent with oxygen where 
found dissolved in the water in con- 
tact with the metal surface. A con- 
tingency overlooked was that an oxide 
of copper might function in the sys- 
tem as a source of oxygen. The prac- 
tical importance of chemical action 
of that sort was brought strongly to 
attention by the October 26, 1945, fur- 
nace tube failures taking place with- 
out marked increase in recorded rate 
of hydrogen evolution in the boiler. 

One of the low pressure turbine 
stage heaters, temporarly operated as 
an evaporator condenser, had been 
returned to this vapor condensing 
service immediately following installa- 
tion of 468 new tubes of Admiralty 
alloy. Apparently, the copper carried 
into the feedwater system in oxidized 
form from the corrosion of the new 
Admiralty alloy tubes was sufficient to 
cause practically complete disposal of 
the hydrogen evolved from the over- 
heating of the boiler tubes. 

The rate of hydrogen evolution 
which occurs during the first few 
weeks of operation of an acid cleaned 
boiler may be so high as to mask any 
increase in rate of hydrogen evolution 
which might result in the boiler from 
other than extreme contamination or 
actual overheating. 

Notwithstanding such interfering 
factors as mentioned, hydrogen evolu- 
tion in a boiler gives the best known 
indication of corrosion or solution of 
the boiler metal and the measurement 
of the rate of this evolution affords 
the only feasible basis for judging the 
extent of corrosion taking place while 
the boiler is in operation. Means for 
minimizing the effects of interfering 
factors are being studied. 
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An average 30 ton Vogtice making 
unit requires what per cent more, or 
@ less, installation space than a can- 
ice plant of equal capacity? 


It takes 40 to 50 hours to freeze tank 
ice. How many hours are required 
@ for a complete cycle of freezing, 
thawing and evacuation of Vogtice? 















































3 Why are power costs lower per ton Hh 
for Vogtice than for sized ice made x 
@ by any other method? 
8 ¢ 
A Vogtice making machine of 50 X@ F 
a tons capacity requires one, two, or © 
e four operators? 
5 Cutting and crushing wastes of 15°, OD 
to 35% are common to ordinary ice 
® sizing systems. Vogtice machines 
have what per cent of waste? ox = 
p Q Be 
Why can you make Vogtice cheaper ¢)“ 
©} than sized ice made by other ® 
@ systems? 





O@ 


* Vogtice is the clear, hard sized ice made 


* 


Ss 


HERE ARE THE ANSWERS 


1 = 90% LESS space. 


by the Vogt Automatic Tube-Ice Machine 


in cylinder or crushed form, as desired. 


pice - ALL the answers—write Ky, 






less power, no ice waste and 


tems and permits higher evaporating 
no plant operators. 


pressures, 
capacity are wholly automatic in 


freezing surfaces eliminates brine sys- 
operation. 


and 40 minutes for cylinder Vogtice. 


once in its ultimate form. 


space, 


HENRY VOGT MACHINE CO., | 
Louisville 10, Ky. 


New York, Philadelphia, Cleveland, Chicago, 








2 — Only 13 minutes for crushed Vogtice 
3 = Direct application of refrigerant to 
4=—No labor required. Units of any 
5 = None. Sized Vogtice is produced at 
6 = Less plant equipment, less building 




















OO C Somat WBE-\CE MACHINE 


4 | 
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tubes are of uniform diameter, 

i quired to main- 

uy can order 


5, 


Nh 


=| Tine Ry 
® : 
1_{ 
= 
= 


O) 
é 


At 


. 


y_ other 


— Roto Model 22 water-driven motor with 
head for operation where air is not available. 
Roto Model 120 gir-driven motor wit 
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AND YOU GET 


MIDWEST 


One weld is eliminated when the Midwest 
Reducing Elbow is used to change both direc- 
tion and pipe size in a welded pipe line... you 
make only two welds instead of three. This 
exclusive Midwest Fitting takes the place of 
both a standard elbow and a reducer, as shown 
above. This saves time and money, produces a 
smoother, cleaner, better appearing job. In 
addition, the gradual reduction, smooth curve 
and absence of abrupt neck reduce turbulence. 
Insulation is also easier. 


MID ES| 





e Distrib tors 12 Man Cities 
u y 





MIDWEST REDUCING ELBOW 


| 9 WELDS insteap oF 5 






ba 


REDUCER 








~ 


STANDARD ELBOW 


AAT TRS WS 


f 
SAVES WELDING 


SAVES MONEY 
: SAVES TIME 


REDUCES TURBULENCE 
REDUCING WELDING ELBOW | “suc 





Xu 


All the advantages of Midwest Standard Elbows 
are to be found in Midwest Reducing Elbows 
. . . unusual dimensional accuracy, beneficial 
effect of working metal in compression, stress 
relieving, etc. Center-to-end dimensions are the 
same as for standard elbows with which they 
are interchangeable. 


This reducing elbow is one of many Midwest 
Welding Fittings designed to reduce the cost 
and improve the quality of welded piping. Write 
for Bulletin WF-41 for complete information. 


MID EST WELDING FITTINGS IMPROVE 


DESIGN AND REDUCE PIPING COSTS 





January, 1946—POWER PLANT ENGINEERING—Chicago, Ill. 












OPPER ALLOY BULLETIN 


MARINE AND POWER EDITION 


REPORTING NEWS AND TECHNICAL DEVELOPMENTS OF COPPER AND COPPER-BASE ALLOYS 








Prepared by Bridgeport Brass Company 
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BRAS! 
Bridgepy gf Headquarters for BRASS, BRONZE, and COPPER 
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Looking Ahead For 1946 





Indications are that 1946 will be a busy 
year for power plants because of the great 
amount of modernization and new con- 
struction planned. The continued increase 
in the use of electricity in the fields of 
transportation, communications, housing 
and many branches of industry keeps the 
power consumption curve generally up- 
ward. It follows therefore, that as elec- 
tricity continues to find more uses in in- 
dustry and new applications in the home 
and on the farm, many power plants must 
increase their capacities either by modern- 
izing or by adding new equipment. 


Planning Future Growth 


What has been learned from the war? 
During those difficult years, power plant 
operators were called upon to produce 
more and more electric power despite the 
added burdens of inadequate manpower, 
fuel shortages, and material restrictions. 
The fact that power plants came through 
with flying colors can be credited to far- 
sighted management policies which made 
possible the extension of capacities con- 
siderably beyond normal, and the ingen- 
uity of the engineer which enabled plants 
to operate despite overloaded equipment 
badly in need of replacement. 

Those plants which had good condenser 
tubing made from the most corrosion re- 
sistant alloys were in a very favorable 
position because they could stand over- 
loading. On the other hand, plants with 
poor, worn out condenser tubes had to 
nurse them along. Restrictions in copper 
and brass for the war effort therefore 
placed a greater hardship on plants which 
could not take advantage of the more cor- 
rosion resisting alloys. 


Trend Toward Better Alloys 


Since the type of condenser tubes used 
has a very important bearing on the effi- 
ciency and operating expense of power 
plants, the trend is toward the use of more 
corrosion-resistant alloys. There are many 
factors which have an adverse effect on the 
life of condenser tubing—faster steam con- 
densation which requires high circulat- 
ing water velocities; and increasing con- 
tamination of water by chemical and in- 
dustrial wastes. Many operators are study- 
ing these conditions as they apply to their 
power plants. 

They are carefully observing the life of 
test installations of various condenser tube 
alloys in order to learn which one is best 





suited to their particular circulating water 
and operating conditions. 


Increased Efficiency Necessary 


There are additional factors which 
management must take into consideration 
when planning for the extension and mod- 
ernization of power producing facilities. 
The cost of labor is rising and there seems 
to be little prospect of materials selling for 
lower prices. Consequently, increased effi- 
ciency will go a long way toward offsetting 
these conditions. 

One of the most important factors in 
improving the efficiency of power plants 
is the use of modern corrosion-resistant 
condenser tube alloys. Operators can 
choose from a number of fine alloys which 
have been developed through extensive re- 
search in the field of corrosion as well as 
along metallurgical lines. A large number 
of field and service tests have been carried 
out in cooperation with power plant opera- 
tors by our Technical Service Department 
made up of laboratory-trained men, some 
of whom specialize in corrosion. These 
tests help determine what results may be 
expected of the various condenser tube 
alloys under actual operating conditions. 
Such programs bring beneficial results 
both to producers and users of tubing. The 
trend is toward greater cooperation be- 
tween the manufacturers and operators. 


Less Frequent Retubing 


Metallurgical research has accomplished 
a great deal in developing alloys te resist 
dezincification, impingement, general thin- 
ning and other types of corrosion. Im- 
proved equipment and processing tech- 
niques have brought forth fine corrosion- 
resistant alloys, such as Duronze IV (alum- 
inum brass), cupro nickel and cuzinal 
(aluminum brass) which stand up longer 
under corrosive water conditions and high 
water velocities. 
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Looking down into an open surface condenser 








From the standpoint of economics it 
may be cheaper in the long run to use a 
more expensive corrosion resisting alloy. 
This will bring down the condenser-serv- 
ice-hour-cost because of its longer life—less 
frequent retubing and lower maintenance. 

Much technical information on cor- 
rosion, characteristics of various alloys, 
specification data, etc., is contained in 
Bridgeport’s 112-page Condenser Tube 
Manual. Write for your copy on company 
stationery. 





Corrosion and Biofouling 
of Copper-Base Alloys 
in Sea Water 


Engineers and metallurgists interested 
in the corrosion resistance of copper-base 
alloys in sea water, will find much valuable 
data in a paper prepared by C. L. Bulow, 
Research Chemist of Bridgeport Brass 
Company. This appeared in the Trans- 
actions of the Electrochemical Society 
1945, 87, 319. 

During June, 1942, plans were laid for 
making an extensive sea water corrosion 
test. It was hoped that information would 
be obtained concerning thirty copper-base 
alloys which could be used as standard 
reference values in connection with their 
corrosion resistance in clean sea water. 
Further consideration of the problems in- 
volved in such an extensive test led to the 
use of the excellent facilities available at 
the International Nickel Company’s sea 
water corrosion test station at the Ethyl- 
Dow Chemical Company, Kure Beach, 
N. C. This paper is a preliminary report 
covering the results obtained during the 
first year of testing at this site. 

A total of 240 test pieces of copper alloys, 
of widely varied composition, were exposed 
to clean flowing sea water (60 to 90 cm./ 
sec.) for periods of six and twelve months, 
during which the water temperature ranged 
between 2 deg. and 30 deg. C. 

Alloys tested include Muntz Metal, 
high brass, cartridge brass, commercial 
bronze, various coppers, admiralty, alumi- 
num brass, naval brass, manganese bronze, 
phosphor bronze, silicon bronzes, alumi- 
num bronzes and cupro nickels. Corrosion 
rates of the different alloys are discussed 
and data presented on loss in tensile strength 
and weight, impingement corrosion as well 
as general surface pitting. There are also 
data on the effect of alloying elements such 
as arsenic, aluminum and iron. There are 
19 tables, 8 sets of curves as well as 
descriptive material and photographs. 

We shall be glad to supply reprints of 
this paper. Kindly address your request 
on company stationery. 


BRIDGEPORT BRASS 


‘BRIDGEPORT BRASS COMPANY, BRIDGEPORT 2, CONN. + ESTABLISHED 1865. 
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Class 1500-pound Cast Steel, Toggle Oper- 
ated Non-return Angle Valve with welding 
ends. Has 16” outlet and two 12” inlets. 
Because of special streamline designing, 
the pressure drop through the valve is 
reduced to a minimum. 


January, 


Class 2500-pound Cast 
Stee! Welding End O. 
S. & Y. Gate Valve. 


For 100 years Powell has been making valves to 
meet every new demand imposed by the amazing 
developments in all branches of American Industry. 


Thus, when a definite trend toward higher pres- 
sures and temperatures started to develop in the 
power field, Powell was ready with a complete 
line of Cast Steel Valves of all types—Globes, 
Angles, Gates, Checks and Non-returns—cor- 
rectly engineered to meet the new conditions. 


Various features to facilitate manual operation at 
the higher pressures were made available. These 
include anti-friction bearing yokes; spur and bevel 
gear and toggle operation; and where remote con- 
trol is essential, electric motor operators can be sup- 
plied. Catalogs and details on request. 


The Wm. Powell Co., Cincinnati 22, Ohio 


DISTRIBUTORS AND STOCKS IN ALL PRINCIPAL CITIES 


Class 900-pound Flanged | 


End Cast Steel Non-return | 


Globe Valve. Spur gear 
operated. 


Class 600-pound Cast 
Steel Swing Check Valve 
with welding ends and 
bolted cap. Disc is hung 
on a 5-degree angle. 


When wide open, per- Class 900-pound Cast Steel, Gear Operated 
mits full, unobstructed Gate Valve with welded bonnet, special by- 
flow through the valve. pass, and sediment and inspection cap. 
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Now you see it. Now you dont 
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What you see is a close-up of rust formation, 
Industry’s $100,000,000 annual toll. What 
you don’t see is its quick elimination with 
CITIES SERVICE RUST REMOVER. 


Converting your rust liability into profit 
isn’t magic .. . it’s made possible by Cities 
Service Rust Remover—an effective product 
—proved in scores of industrial plants. Easy 
to apply—inexpensive—can be used over and 




























over again with little waste. 


Once you have cleared your machined parts 
of rust, the next step is to protect them against 
further rusting. Then you will want one of 
the Cities Service Anti-Corrodes to provide 
an impenetrable film that really protects. 
One of our Lubrication Engineers will be 
glad to help you select the right one. Write, 
wire or phone our nearest office or... . 


Cities Service Oil Co. 
Room ‘586, 70 Pine Street, New York 5, N. Y. 


Gentlemen: 
Prevention Plan. 


MON PaaS AIAG co sscss ssc ss eas Suv ee oer ene crn 


EER ee ee een Re 6 cee tage pet h lg, eehe tee S 


Please send me full information on Cities Service Rust 


MAIL THIS COUPON 
TODAY 


om 
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‘TEE FOR TWO..... 
Taylor Porge arrangement — 


% Of course two tees with a nipple welded between them 
could be made to provide an assembly with the same dimen- 
sions as this special “tandem outlet tee.’ However, a rigid 
set of conditions demanded this seamless one-piece fitting. 
From there on it was the old familiar story: This is a tough 
one—one for Taylor Forge.” 


y*®:. you’ve heard the story before: A tough one is one for Taylor 
Forge! It’s really no wonder so many of the people who come to 
Taylor Forge for the unusual, and often very difficult jobs, are equally 
careful to see that their needs for standard welding fittings are always 
supplied by Taylor Forge. 

They should be equally careful, because the very same factors that have 
built the Taylor reputation for licking the tough ones, provide many 
extra values that are found only in WeldELLS and other Taylor Forge 
fittings for pipe welding. 

In the sense of knowledge and experience, WeldELLS, too, are “‘special.” 
Special steps are necessary to achieve uniform strength through selective 
distribution of extra metal where stresses are greatest. Special truing 
operations give WeldELLS their remarkable dimensional accuracy. Special 
processes account for the tangents and many other features of WeldELLS. 

In fact, you will find Taylor Forge know-how reflected in every one 
of the features listed opposite. Check the list and we believe you will 
agree that 


Weld ELL adil 


TAYLOR FORGE & PIPE WORKS, General Offices & Works: Chicago P.O. Box 485 


New York Office: 50 Church Street rn Philadelphia Office: Broad Street Station Bldg. 
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WeldELLS alone 


combine these features: 





© Seamless — greater strength 
and uniformity. 

© Tangents—keep weld away from 
zone of highest stress—simplify 
lining up. 

® Precision quarter-marked ends 
—simplify layout and help insure 
accuracy. 

© Selective reinforcement — pro- 
vides uniform strength. 

© Permanent and complete identi- 
fication marking—saves time and 
eliminates errors in shop and field. 
© Wall thickness never less than 
specification minimum—assures full 
strength and long life. 

© Machine tool beveled ends —pro- 
vides best welding surface and ac- 
curate bevel and land. 

© The most complete line of Weld- 
ing Fittings and Forged Steel 
Flanges in the World — insures 
complete service and undivided re- 
sponsibility. 
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THE WAY TO BETTER VALVES — 





Globe Valve — with Swing Check — pat- Asbestos-Packed Bar Stock Globe and Piston Internal Pilot 


renewable slip-on disc ented by Pratt & Cady. Cock — introduced in Angle Valves —origi- Controlied Automatic 
—patented by Pratt U.S. by Pratt & Cady. nated by Reading- Regulating Valve— 
& Cady. . Pratt & Cady. originated by d’Este. 











During the last century, when the now ordinary valve types 
were being originated and patented, Pratt and Cady con— 
tributed, among others, such items as the slip—on disc for 
globe valves and the swing type of check valves. d'Este 
originated the piston internal pilot controlled regulator. 
This activity continuing to present times is illustrated ky 
the bar stock valves originated by Reading—Pratt and Cady. 


And when early in this century, a need developed for a valve 
material other than brass and iron and the available steel 
castings proved inadequate, Reading specialized and pio-— 
neered in the development of the art of producing steel 
pressure castings. That development has been continuous. 
particularly as the requirement for alloy steels has 
appeared and increased. 


The way to better valves is to continue development. 





Reading Cast Stee] Valves and Fittings ¢ Pratt & Cady Brass and Iron Valves 
d'Este Automatic Regulating Valves © Helicoid Pressure Gages 


; cco READING-PRATT & CADY DISTRIBUTORS IN PRINCIPAL CITIES 


READING-PRATT & CADY DIVISION 





AMERICAN CHAIN & CABLE 
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What 0.04% Phosphorus 


Does To Your 
Dezincification Problem 


Plain Admirzlty Metal has almost all 
the properties for successful condenser 
and heat exchanger tube service that are 
needed to meet many power plant and oil 
refinery applications... but it has one 
weakness — fair to poor resistance to 
dezincification. 

Under certain conditions, its brass 
content is gradually replaced by a spongy, 
porous copper deposit, locally (plug type) 
or uniformly over the tube (layer type). 

To overcome this problem . . . and still 
retain the high corrosion resistance of 
plain Admiralty ...Scovill Service in 
Metals developed Phosphorized Admi- 





Other Scovill Services 


Service in Metals, which includes 
the development of new alloys to meet 
changing service conditions and also 
individual study of specific customers’ 
problems, is one of three Scovill services, 
well-known throughout Industry. Serv- 
ice in Men provides specialized advice 
on tube problems, installation aids and 
“follow-up” services. Service in Man- 
uals offers valuable literature on con- 
denser and heat exchanger tubes. For a 
copy of our Condenser Tube Booklet, 
address Scovili Manufacturing Company, 
17 Mill Street, Waterbury 91, Conn. 


Top: Plain Admiralty. 
Bottom: Phosphorized Admiralty. 





75 x magnification. 
Average grain size .035 min. 





ralty*. This is the alloy that Scovill 
engineers are recommending for many 
types of power plant and oil refinery 
‘ service where dezincification of plain Ad- 
miralty has been observed or anticipated. 


Mechanical Properties at Elevated Temperature 


Many Times Greater Life 


By inhibiting dezincification, Phosphor- 
ized Admiralty offers much longer service 
life. This improvement is brought about 
by a very slight change in the alloy com- 
position — the addition of approximately 
0.04% phosphorus. There is no appreci- 
able difference in the structure or mechan- 
ical properties between regular and Phos- 
phorized Admiralty as shown by the 
photomicrographs and graph at the right. ] ire jOmm. Gr. 
There is no impairment of the metallur- 
gical, physical and otherwise excellent 100 200 300 400 500 600 
corrosion-resistant properties. Temperature of Test °F. 2 

Experience of Scovill customers has 





Tensile Strength psi x103 


g 
F 
3 
z 





shown that in cases where dezincification Plain Admiralty Phosphorized Admiralty 
has been troublesome, a change to Phos- Conner 70.0 — 73.0 Copper 70.0 —- 73.0 
phorized Admiralty extends service life. = , 0.90 — 1.20 Tin 0.90 — 1.20 
rt 0.075 2 L : 2 
*“Phosphorized Admiralty Tubes” for condenser Iron 0.06 saa — ' pers a 
and heat exchanger service are covered by patent 5 “10 =; 
2,224,095 and can be legally supplied only by Scovill Phosphorus Phosphorus 0.10 max. 
Manufacturing Company, the owner of this patent. . Zinc remainder Zinc remainder 


7 


i | 


Ccovill 


ware COMPANY 
WATERBURY 91, CONN. 


: J 





SCOVILL CONDENSER TUBES 


ONE PRODUCT. . THREE SERVICES. | 








Service in Manuals... Service in Metals... Service in Men - 
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e RELIABILITY 
e STRENGTH 
e ECONOMY 
e SAFETY 
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characteristics of | 


every KENNEDY valve — 


Kennedy Valves are reliable because of their 
simple, sturdy and effective operating mech- 
anisms. Many of these mechanisms were orig- 
inated by Kennedy, and have proven their 
effectiveness in thousands of installations. 
















These valves are economical because of their 
durability which has been demonstrated by 
decades of service in many installations with- 
out maintenance expense. 







Their generous proportions of all parts, to- 
gether with high-quality, high-tensile-strength 
metal, assure ample strength and complete 
safety. You are always safe with Kennedy 
“Extra Value” Valves. 













THE KENNEDY VALVE MFG. CO. 
ELMIRA e WNWEW YORK 


ber. # 


£ oe | : ) tp 


KENNEDY valves... pine fittings. ‘fixe bydeauts 
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G OF THE OTIS TRADE 


To the millions of daily passengers on 
Otis elevators and escalators, the Otis 
trademark or name-plate means safe, con- 
venient, energy-saving transportation. 

To thousands of building owners and 
managers, the Otis trademark means the 
utmost in safe, efficient, economical ele- 
vator and escalator operation. 

To Architects and Engineers, “Otis” 
means prompt, authoritative cooperation 
from any one of 245 local offices organized 
to render service based on the cumulative 
experience of the Otis Elevator Company. 

For the finest in vertical transportation 
tomorrow, call your Otis representative 
today. 


OTIS ELEVATOR COMPANY 


Offices in all principal cities 


» 
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GOLDEN-ANDERSON 
HYDRAULIC 
Double- Cushioned 


OUTLET : : : : CHECK 


> 








ALVES 


Look to Golden-Anderson Valves for maximum 
engineered safety and protection in your 
boiler room. 

This valve is an excellent example of the 
otitstanding engineering built in every Golden- 
Anderson Valve, Designed for high pressure 
boiler feed lines, the double cushioning feature 
prevents any shock or jar in sudden valve 
closure. Needle valve control allows close ad- 
justment to regulate the operating speed for any . 
operating condition. Also available with manual: 
handwheel control, in angle or globe patterns, 
sizes 214" to 14” 
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Oi orecon. Automatic Valves 


4 
Non-Return Valves @ Coke Quenching Valves 


Throttle and Automatic @ and many other types for 
Engine Stop Valves safe, dependable flow 


control. 
Emergency Trip Valves 


Pressure Reducing 
Valves 


Altitude Control 
Valves 


Float Operat- 
ed Control 
Valves 


LDEN-ANDERSON 


Specialty Company 


FULTON BUILDING ¢ PITTSBURGH 22, PA. 
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A 5 MINUTE QUESTION 


THE PROBLEM 


Q. What is meant by cavitation-erosion? 


A. Cavitation-erosion (or simply “Cavi- 
tation”) is the type of erosion caused by 
collapse of tiny bubbles in a liquid, with 
consequent hammering of the liquid 
against the metallic surface. 


Q. Where may cavitation be encountered? 


A. The inertia of a rapidly-moving li- 
quid makes it tend to continue in a given 
direction rather than to follow the con- 
tours of the metallic surface over which 
it is flowing. This may create voids. The 
tush to fill them causes the cavitation. 
In power plants, for example, it is a 
particularly destructive phenomenon. 


Q. Are these voids a complete vacuum? 


A. No, the space is filled with vapor 
from the liquid and with dissolved gases 
that may be present. 


Q. What causes the damage? 


A. When the voids collapse, there re- 
sults a pounding by the fluid comparable 
to the destructive force of tiny bullets 
impinging against the metallic surface. 
With thousands of voids collapsing every 
minute, the cumulative result is power- 
ful enough t8 cause deformation and 
fatigue, and to remove films which 
might inhibit corrosion. 


Q. How are cavitation and corrosion re- 
lated? 


A. Corrosion intensifies cavitation; and 
cavitation accelerates corrosion. Thus, 
a self-sustaining chain of destruction 
exists. 


Q. How does corrosion intensify cavita- 
tion? ; 
A. The roughened surface of a corroded 


me'al affords greater opportunity for 
the formation and the collapse of voids. 
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Cavitation-erosion ruined these blades. 
eee Especially designed to improve pump efficiency, 
this impeller was ruined by cavitation in less than 
four weeks. But the design was not abandoned. The 
eroded impeller was replaced with one made of @ 
nickel alloy —~ ‘‘S’” Monel, At last check, it was 
still in service after 21% years —over a 3000% 
improvement! 


AND ANSWER DIGEST ON CAVITATION-EROSION 


Q. How does cavitation accelerate cor- 
rosion? 

A. With many metals the initial cor- 
rosion rate is very rapid. However, the 
speed of the attack usually decreases 
due to the formation of protective films 
of the corrosion products. If these pro- 
tective films are removed by cavitation, 
corrosion proceeds at an abnormal rate. 
That is why use of corrosion-resisting 
metals and alloys is so important! 


THE REMEDY 


Q. What important factors govern con- 
trol of cavitation? 


A. Laboratory and field studies indicate 
that the most important factors are:— 
1. Proper design. 
2. Resistance to corrosion fatigue. 
3. Resistance to corrosion and free- 
dom from pitting. 
4, Tenacity of protective films, and 
speed of new film formation. 


5. Strength, hardness, and ability of 
a metal to withstand over-stress- 
ing and to distribute locally-ap- 
plied stresses. 


6. Susceptibility to strain hardening. 


7. Uniformity of grain structure. 


Q. Why is design so important? 

A. Poor design (inadequate streamlin- 
ing) has proved to be the leading single 
cause of cavitation. And, its effect is in- 
tensified by a high velocity liquid flow. 





Reprints of this advertisement are 
available upon request from 
The International Nickel! Company, Inc. 
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Q. Doesn’t this all boil down to develop- 
ing the best design and selecting the 
right metal? 


A. Yes! Both are very important and 
really interdependent. Sometimes a 
change in design will reduce cavitation. 
Sometimes, as in the impeller in the pic- 
ture, the same design in a different metal 
will provide the remedy. Consider both! 


Q. Design can be guided by skill and ex- 
perience, but how can one be guided in 
selecting the right metal? 


A. Past performance! Laboratory tests 
and field use have for years indicated 
that a group of high-nickel alloys should 
be considered wherever cavitation-ero- 
sion is a possibility. 


Q. What is this group? 


A. The corrosion-resisting INCO Nickel 
Alloys-— nickel, Monel, “K” Monel, “H” 
Monel and “S” Monel. Their resistance 
to cavitation has been amply demon- 
strated by their successful use to re- 
place other metals in high-speed pro- 
pellers, pump impellers, hydraulic 
valves, agitators and in similar parts. 


Q. Can INCO Nickel Alloys be used to 
build up parts that have already suffered 
cavitation-erosion? 


A. Yes, and this ability is a big help on 
many repair jobs. For example, deposi- 
tion of Monel or “K” Monel by arc-weld- 
ing is an excellent way to build up 
eroded steel parts. 


Q. How can more help be obtained on 
combating cavitation-erosion? 


A. The International Nickel Company 
has made a special study of cavitation. 
If you have a problem involving this 
type of erosion, send full details of 
the application to: The International 
Nickel Company, Inc., 67 Wall Street, 
New York 5, N. Y. ; 
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BULLETINS AVAILABLE | 
ON OTHER 

CASH STANDARD | 

VALVES 


Sead for theme 













THIS FLOW PATTERN MEANS: NO TURBULENCE 
‘. The Streamlined form of the inner valve produces 
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rs maximum capacity when it ‘is needed mos 
\ > permits accurate pressure control Hunde 
g working ‘conditions. : 



















BULLETIN 966—features the CASH 
STANDARD Self-Contained, Pilot Oper- 
ated Type 10 Pressure Reducing and 
Regulating Valve for use with water or 
gir; with any gas or oil that is non- 
corrosive; and with refrigerating fluids 
such as Ammonia and Freon. Many in- 
teresting particulars explained such as 


TYPE 1000 2 ceposiy, 80 woste, no water hammer 


or chatter. 
PRESSURE 


REGUEING 
VALVES 


va (2 















= = ara BULLETIN 956—features the CAS4 
“Cheap in cost in the long run” is the way have no production stoppages or product ering a Roe le  soeea 
they describe this CASH STANDARD spoilage due to valve inefficiencies and ting coon prenue inthe on. 
perature desired. Shows an Ammonia 


“1000"—the valve with the straight line there's practically no maintenance required. and Freon Gas Capacity Chart based 
on ABSOLUTE pressures. 





















flow that gives you close delivery pressure ‘Put the ‘1000’ on the line and forget it” is . 





control—accurate regulation, and greater another general expression of users. In- 





capacity. You save money all along the line vestigate now and see why you can cut 







over years of service because of smooth valve cost expenditures and at the same 
time get “tops” in performance. 







operation and continuous performance. You 


Bulletin G62 
features the CASH STANDARD Streamlined Type 


1000 Pressure Reducing Valve—illustrates the streamlined construction and 
tells why you get exceptionally long, trouble-free, low-cost performance. 
Points out why you get no turbulence and therefore can meet peak demand 
at all times. Explains why straightline flow gives you maximum capacity, close 
delivery pressure control, and tight closure. 

trol steam-driven pumps to maintain a 


CASH STANDARD ae 
= constant pump discharge pressure 4 
CONTROLS. PN BC eae 
DECATUR, ILLINOIS 



















BULLETIN 969—features the CASH 
STANDARD Series 35 Constant Pressure 
Pump Governors—direct-operated and 

ilot-operated which automatically con- 


























pressors; na a compressors for re- 
frigeration use. Has two pages of 
typical installations. 
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FAIRBANKS-MORSE DIESELS 





with Nylen Products 





Because of the excellent performance and low operating and maintenance costs 





of their first Fairbanks-Morse Diesel, the Nylen Products Company, St. Joseph, 
Michigan, subsequently met increased power needs by installing three more 


engines of the same make. 


‘SH Such repeat order records are anything but unusual at Fairbanks-Morse. 
nd During one typical prewar 16-month period, 80% (by ciate of all 
ids Fairbanks-Morse Diesels sold were repeat orders! 

me When you need more power, remember this—hundreds of users say with 


mer 


repeat orders that Fairbanks-Morse Diesels excel in dependability and economy. 


Fairbanks, Morse & Co., Fairbanks-Morse Building, Chicago 5, Illinois. 
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sure 
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beers -Morse 


mn9 A name worth remembering 
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sooty will s r you unless you stop him 


ED soot-OFF ss the tri jhut-downs...removed soot, carbon and 


r of that wasteful fire scale that cannot be readily reache 
rascal, soot, and his close relative, fire by mechanical equipment. . 
LKENCE T- : , 
scale. The ult — RTIFIEDSOO Take advantage of our “personalized 
from the tubes 10% © . ® which h j 
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burn explosively a to you. 


sve off gases harmf 


_, reduces the necessity for Illustrated booklet sent freeuponrequest 


ror “top” poiler efficiency, US© 


OT-OFF soot REMOVER 


Reg. U. S. Pat. Of 





1841 BROADWAY, - NEW YORK 23, N. ¥: 


ALKEN CERTIFIED pRODUCTS: WATER TREATMENTS - SOOT REMOVERS - SLUDGE REMOVERS 
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ORIGINATORS OF THE SPIRAL-WOUND GASKET 


an 
¥ 
row 
wert 
\ 6 


REG U S PAT OFFICE 


With the end of the war, probably 75% of all 
combat vessels and an extremely high per- 
centage of maritime craft were equipped with 
Flexitallic — the original — Spiral-Wound 
Gaskets. Figures such as these speak plainer 
than words in emphasizing Flexitallic super- 
iority and industry-wide engineering accept- 
ance! 

Flexitallic Gaskets will not let you down 


Titade, 


ities ARE 
Vorttali’ GASKET EQUIPPED 


when the going is rough. Their resilient con- 
struction compensates for even the most violent 
pressure surges, temperature changes, and vibra- 
tion stresses. They’ll stand the gaff—and come 
back asking for more. In addition, they’re 
easier to install, minimize laborious hand fin- 
ishing of seating surfaces and eliminate com- 
sage gauging of bolting tension. Write 
or catalog. 


FLEXITALLIC GASKET COMPANY 


EIGHTH & BAILEY STREETS « CAMDEN, NEW JERSEY 


SPECIALISTS 


/ 


IN 


SPIRAL-WOUND GASKETS EXCLUSIVELY FOR OVER A THIRD OF A CENTURY 
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PREVENT: 


PRIMING 
FOAMING 
CARRYOVER 


TE Od don't lose 
the B. T. U.s 


WITH 


HENSZEY CONTINUOUS BLOWDOWN 


The Henszey system keeps boiler water concentration 
within safe margins—preventing foaming, priming, 
carryover and the formation of sludge and scale 
(with proper chemical treatment). All this is accom- 
plished, continuously, automatically and WITHOUT 
the HEAT LOSS of ordinary blowdown. 


The savings due to clean, efficient boilers, in man- 
power, equipment and fuel are cost of production 
factors that are now doubly important. 


The Henszey system of continuous blowdown is ap- 
plicable to existing or planned boilers — send now 
for folder: ‘“‘Complete Automatic Control of Boiler 
Concentration.” ‘ 


‘ 


HENSZEY CO. 


Department C1 Watertown, Wis. 


ee 


BOILER PLANT SPECIALTIES 
CONTINUOUS BLOWDOWN 


Boiler Feed Regulators © Distillation Systems © Heat Exchangers 
Feed Water Meters © Flow Indicators © Proportioning Valves 








Boilers At Kobuta 
(Continued from Page 86) 
the boilers, recording total solids in 
the continuous blowdown. 


It is natural to expect that a cen- 
trifugal pump installed in the boiler- 
water circuit would be regarded as an 
outstanding weak point in the entire 
system. In actual practice, this has 
not proved to be the case at Kobuta. 
To date there has been no instance of 
circulation failure due to the pumps. 
The original installation required 
manual operation to place the idling 
pump in service should the loaded 
pump fail. This arrangement made it 
mandatory to station an operator at 
the pumps at all times. Physical lay- 
out has placed the pumps remote from 
the boiler-feed-pump bay, and in the 
future, boiler-installation designers 
might consider locating a forced-cir- 
culation boiler in such a manner that 
the circulation pumps can be attended 
by the normal: boiler-feed-pump oper- 
ator or water attendant. 

The stationing of the pump attend- 
ant was regarded as a stop-gap meas- 
ure for emergency protection of the 
boiler, and at present quick-opening 
steam valves have been installed to 
bring the idling pump to full speed 
and rating automatically. The control 
for these valves is taken directly from 
a differential-pressure controller. When 
upsets resulted in low steam pressure 
to the pumps, and pump differential 

cached the low safe limit, the idling 

pump was automatically put in serv- 
ice in a very satisfactory manner. It 
is now believed that with this feature 
added and based on the performance 
of the pumps to date, the reliability 
of the circulation system is assured. 


Comparative Performance 
Efficiency and performance tests 
have indicated no outstanding differ- 
ences in the two types of boiler units. 


| The forced-circulation and the natural- 


circulation units have been and are 
consistently operated at 85 per cent 
efficiency. Steam requirements for 
normal operation of the pumps of the 
forced-circulation unit amount to 10,- 
300 lb per hr, or 8 per cent of the 
boiler capacity. 

It has been observed that the nat- 
ural-circulation units form consider- 
able sludge in the vicinity of the 
downcomer tubes at the top drum. In 
the forced-circulation unit, this sludge 
with additional scale particles collects 
cn the orifice strainers tending to plug 
the control orifices. On two occasions 
this plugging of orifice strainers has 
resulted in tube starvation and fail- 
ure. It has been particularly observed 
that at no time have scale particles 
been encountered on the _ natural- 
circulation units receiving the same 
feedwater and treatment. The exact 
location of the origin of these scale 
particles has not yet been determined, 
but they appear to form in the region 
of the distributing headers ahead of 
the orifice strainers. Chemical compo- 
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of Oil and Moisture in 
Automatic Controls 


IMINATED 


New Filter Delivers Dry Air Only 


Amazing results are being reported by users of 
the Model AAPHS Pipe Line Filter as a final 
stage in the protection of delicate pneumatic 
control instruments. 














Typical comment is that of a large producer of 
electric and steam power who says, “We tried 
several well-known methods of moisture and 
oil elimination without satisfactory results. Your 
Model AAPHS was finally installed in the air 
line and since then we have had no trouble 
whatever with oil or moisture in our automatic 


controls.” 


NEW 44-PAGE CATALOG: Describes 
entire line, including filters for building 
ventilation, pipe lines, engine, and 
compressor intakes. Your copy is ready. 


DOLLINGER CORPORATION 


31 CENTRE PARK, ROCHESTER 3, N.Y. 
‘Air Filter Headquarters” 


















i 
k; FILTERS: 
pect 
as ; 
e we s that ese PANEL (below) for high pres. 
CK F 1 or moIsiel’s sure boiler controls. Mode 
Twente of oil CIFICATIONS ae AAPHS filter-protected. 
SPE t ndord | Capac! 
Model Pipe baon — 
ae ——_ a CFM 
\ Size Se 
Mode es ae \ AP? Cee 5 CFM 
or I \- 2 ae Wi peace 
AAPH-02 AAPHA CFM * 
PHS-02 AAPHS-4 | ——>,_—|:100 id 
AAPHSON \aaeuss | rs 
‘AAPH-O | 9 ee 
AAPHSS — , lletin : 
AAPH) -adicates Write for Bu 
AAPHS* de numbers inspection. 
Letter , in ewhich facilitates 
swingbo 
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/ CORAVOL 
ELIMINATES 
THIS 


ASSURES 
THIS 


CORAVOL Saves YOU COSTLY 


iia PIPE REPAIRS, REPLACEMENTS, 
MAINTENANCE LABOR, HOURS 
AND DAYS OF SHUTDOWN LOSS 


CORAVOL in your steam system (1) 
prevents corrosion in steam and conden- 
sate lines, (2) cleans out clogging rust 
deposits resulting from previous corro- 
sion. Thus, CORAVOL protects lines; 
increases effectiveness of heat transfer 
surfaces; restores original capacity of 
lines and the operating efficiency of 
valves and traps. 


CORAVOL is wot a boiler feed water treat- 
ment—it is designed expressly for use in 
steam systems. Because CORAVOL vola- 
tilizes and condenses with the steam, it 





CORAVOL IS PART OF 
A COMPLETE TECHNICAL 
SERVICE WHICH PROVIDES 
SPECIAL FORMULAS OF 
TREATMENT FOR: 


r Feed Water Hot 








>r Supply Refriger- 


ting Brine . Cooling and 
er Water Rapid 


Scale Removal . ... Coagula 


circulates thruout your entire steam sys- 
tem and protects all zones from corro- 
sive attack. 


Mail the coupon TODAY for complete 


FREE data about the CORAVOL process. 


sition of these scale particles is iden- 
tical with that of the soft sludge 
which is formed in the natural-circu- 
lation boilers. 

Removal of the sludge is accom- 
plished in the natural-circulation boiler 
by the conventional tube turbining of 
the downcomers with final removal at 
the mud drum. 

In an effort to improve the avail- 
ability of the forced-circulation unit, ¢ 
and to minimize the work required for 
sludge and scale-particle removal, two 
external strainer drums have been in- 
stalled in each of the pump-discharge 
lines as near as possible to the orifice 
headers. Results observed on two 
occasions, since installation, reveal 
conditions in general to be no better 
than prior to their installation. No 
definite conclusion concerning — scale 
formation at this location has been 
advanced. 

The apparent failure to remove the 
scale particles by mechnical means 
in, the forced-circulation unit and the 
desirability of preventing sludge ac- 
cumulation in both types of boilers 
has led all concerned to an attitude 
that the problem is one of chemical 
treatment and elimination of the for- 
mation of the sludge and scale rather 
than removal of scale particles after 
they have formed. A modified chemical 
treatment is now being used to over- 
come this condition and so far the 
results appear favorable. 

The forced-circulation type of boiler 
has proved to be much more stable 
than the natural-circulation boilers 
from the standpoint of water level 
with varying operating conditions. 
The pumping rate is 5100 gpm, or 
1,900,000 1b per hr which gives a ratio 
of circulated water to steam of 5% to 
1 at rated load. 


In a natural-circulation boiler the 
rate of water circulation increases 
with rating, probably resulting in con- 
siderable turbulence in the steam 
drum at higher load conditions. With 
a slight, lowering in drum pressure 
due to suddenly increased steam de- 
mand, “swell” tends to upset feed- 
water regulation. This condition can 
only occur in the natural-circulation 
type of boiler unit. Consequently, the 
forced-circulation boiler-water level 
will be upset to a lesser degree by 








tion Algae Control ° 
: rapid and large load changes regard- 


less of feedwater control than with 
the natural-circulation boiler. How- 
ever, the natural-circulation units 
have, on a number of occasions, ex- 
perienced load changes from 200,000 
to 400,000 lb per hr without seriously 
upsétting water level and with no 
sign of carry-over. The ability of the 
operators and of the feedwater con- 
trol to handle these conditions indi- 
cates that natural-circulation units 








WESTERN CHEMICAL COMPANY 

715 Washington Street — Kansas City 6, Missouri 
Without obligation to me, please send 
complete data on the CORAVOL Process. 

















NAME. TITLE 
can take rapid load swings without 
COMPANY serious water-level upsets. 
ADDRESS The expectation that the forced- 
circulation boiler with its closely 
CITY AND STATE (5) spaced 1%-in. tubes would present 2 














nearly solid water-cooled metal sur- 
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Warren Pumps in the New England Confectionery 
plant in Cambridge, Massachusetts, include Boiler 
Feed, Condensate, Vacuum, Spray Pond, Chilled 
Water, Brine, City Water Booster and Process Spray. 

Many of these pumps have been in continuous 
service for more than two decades and show every 
evidence of their ability to continue serving satisfac- 
torily for many years more. 

Whatever your pump problems — put them up 
to Warren. 


WARREN 
STEAM PUMP COMPANY, INC. 
WARREN, MASSACHUSETTS 
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THIS NEW 
INFORMATIVE 
CATALOG WILL 
SOLVE YOUR 


FLANGED Silent 


CHECK VALVES 


@ Precision Engineered 
@ Economical 
@ Efficient 
@ Frictionless 


@ Tight Under Every 
Operating Condition or 
Pressure up to 6000 Lbs. 





A Williams-Hager Valve in the Metropolitan 
Life Building, New York. 


Williams-Hager Flanged Silent Check Valves completely eliminate 
“Hammer” and “Bang” in the lines, provide uninterrupted 
constant flow of liquids. 

Unlimited in size or application, from 1"' to 20", built of 
materials to best suit the end use, Williams-Hager Flanged Silent 
Check Valves have been chosen for years as standard equip- 
mentin such exacting line uses as oil, gasoline, acids, water, chemi- 


cals, gas, air, salt water, brine, etc., regardless of temperature. 
Write today for YOUR copy! 


Wi rams GAUGE 


oi i." i Wa im 4 


Pump Valves ...Water Gauges... Gauge 
Cocks... Pump Governors... Steam Traps 
Feed Water Regulators... Water Columns 


3000 PENNSYLVANIA AVENUE > PITTSBURGH 12, PA. 












face to the furnace and that slag 
would not so readily adhere to this 
surface, has not been realized. Wall 
soot blowers were installed slightly 
above burner level to-aid in removing 
this slag deposit. With coals of the 
quality now burned, with an ash- 
fusion temperature between 2300 F 
and 2400 F, wall blowers or lancing 
will not be required for the natural- 
circulation units. 

Tube ruptures at different times on 
both types of units afforded the oppor- 
tunity for boiler operators to compare 
urgency of removing the boiler from 
service. With chemical operating units 
unable to reduce steam demand safely 
at a moment’s notice, the forced-circu- 
lation boiler, in one case, was kept on 
the line at full rating in excess of 3 
hr, despite a complete wall-tube rup- 
ture. This type of boiler, with its rel- 
atively smaller diameter tubes and 
small control orifice in the water in- 
let, in addition to the fact that the 
generating tubes terminate above the 
water level in he drum, can suffer a 
complete tube rupture without the 
necessity of immediate removal from 
the line. This is an extremely vital 
factor in chemical processes where 
shutdowns must be made in an orderly 
and safe manner. In the two instances 
when rupture occurred in a wall tube 
or generating tube on the natural- 
circulation units, it was necessary to 
take the boiler off the line immediate- 
ly, resulting in pressure upsets to 
chemical process. A natural-circula- 
tion boiler, upon loss of any tube, im- 
mediately becomes inoperable. 


Conclusion 

The forced-circulation unit has dem- 
onstrated particular operating assets 
as follows: 

1. The ability to suffer loss of a 
tube and continue to operate until 
other apparatus is brought on the 
line to take its place, or until load can 
be sufficiently reduced so that boiler 
capacity is not required. 

2. Water-level stability under con- 
ditions of rapid and large load changes. 

The natural-circulation units have 
particular operating assets as follows: 

1. Greater availability in compari- 
son with forced-circulation type. 

2. Less sensitivity to changes in 
feedwater conditions, rendering it 
more suitable for high make-up with 
high solids in the feedwater. 

3. Lower susceptibility to scale for- 
mation under equivalent feedwater 
conditions. 

The operating record of both of 
these types of steam generators re- 
veals their ability to supply process- 
steam requirements under many ad- 
verse conditions. Chemical production 
of Butadiene and Styrene has been 
maintained at high rates throughout 
the operating period to date, and 
over-all operation should compare fa- 
vorably with that of any other steam 
plant of its size and operating con- 
ditions. 
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Winter Pumping-is Easier 
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These pumps eliminate the need of maintaining low 




























































: fluid viscosities in cold weather. Hence, they reduce 
]- heating steam consumption and minimize fluid car- 
' | bonizing. Sier-Bath Screw Pumps handle highly 
ne viscous fluids without pulsation because they apply 
. the tremendous thrust of quadruple screws. 
: In fuel oil burner service, the Sier-Bath Screw 
al Pump’s pulseless discharge produces an even, 
iy steady flame that reduces tip carbonizing and pro- 
es motes boiler efficiency. It does not strain piping as 
. does a battering intermittent delivery. Quiet in 
to operation, Sier-Bath Screw Pumps are higher in 
“A efficiency and less affected by head. They need 
“a neither heavy foundations nor deep bolting. They 
n- have anti-friction roller bearings as standard 

design and removable liners may be specified. 
: Write for bulletin. 
ts 

PUMPS Acetates— Asphalts— Brines— Bunker C Fuel 
a Oil—Cellulosics—Molasses—Syrups. 
ne 
in 
ad BUILT TO CLOSER TOLERANCES 
* BECAUSE THEY ARE MADE BY ONE OF THE FINEST 
Ss. MACHINE AND GEAR-CUTTING SHOPS IN THE EAST 
ve SIER-BATH SCREW PUMP Vertical Model If you need gears—have them made the way 
S: Available also in horizontal model. Sier-Bath Screw Pumps are made—on modern, 
‘i- This unit handles Bunker C Fuel Oil. precision machinery. 
Rated at 350 g.p.m. 50 p.s.i., 10” 

in vacuum 20 h.p. 1150 r.p.m. motor 
it drive. Built for Y tankers A.S.F. SIER-BATH GEAR COMPANY, INC. 
. 9256 HUDSON BOULEVARD, NORTH BERGEN, NEW JERSEY. 
r- 
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gives You THESE 


@ Reliable and immediate replacement of any 
worn part without additional machine or 
tool work 


@ Original accuracy of regulation can be 
restored by parts that are perfectly inter- 
changeable 






of PARTS and SUPERSTRUCTURES 


ADVANTAGES 


@ Number of y stock repair parts 
required for emergency protection cut to 
minimum 





@ Possibility of costly equipment shutdowns 
are decreased by using top quality regulators 


Ail Internal Parts are Made to Standard Interchangeable Dimensions 


ibaa agg valves and controlling valve 
seats are interchangeable ‘in all 
classes of LESLIE Internal Pilot operated 
Regulators for steam service in all sizes, 
2" to 4"'. Main valves, main valve springs, 
seat rings and cylinder liners are inter- 
changeable in all LESLIE Bronze Internal 
Pilot operated Regulators of the same size, 
or in all LESLIE Steel Internal Pilot oper- 
ated Regulators of the same size. 


The superstructures shown above are all 
interchangeable on the standard LESLIE 
body. Therefore, it is a simple matter to 
convert a LESLIE Reducing Valve to a 
LESLIE Pump Governor or a LESLIE 
Temperature Regulator of the same size, 
thus effecting a considerable saving over 


LESLIE CoO. 


257 Grant Avenue « Lyndhurst, N. J. 


the cost of a new complete regulator. 


Industrial plants, ships, railroads and other 
users who have standardized on LESLIE 
Regulators are able to maintain a minimum 
replacement part stock because of these 
important interchangeability features. In 
this way, they effect considerable savings 
annually. 


Intimate knowledge of, and experience 
with, one standardized line of control 
equipment enables operators and mechan- 
ical men to perform their jobs more quickly 
and efficiently. Standardizing on LESLIE 
Control Equipment in your plant is sure to 
reduce your production costs. 


SEND FOR your copy of 
LESLIE Catalog of Engineering Data 


Look for “LESLIE Regulators’ in your classified telephone directory 
in these cities, for LESLIE factory-trained engineers to help you 
with your regulation problems: 


Baltimore, Md. Kansas City, Mo. Richmond, Va. 
Boston, Mass. Los Angeles, Cal. Rochester, N. Y. 
Bridgeport, Conn. Louisville, Ky. Rutherford, N. J. 





ESTABLISHED 1900 


YS\ 


co. 


PRESSURE REDUCING VALVES 







Milwaukee, Wis. Savannah, Ga. 


Cleveland, Ohio Montreal, Que.,Can. Seattle, Wash, 


Detroit, Mich. 
Fremont, Neb. 
“ a? Houston, Tex. 


PUMP GOVERNORS 
TEMPERATURE REGULATORS - SELF CLEANING STRAINERS - 


New Orleans, La. St. Louis, Mo. 

New York, N. Y. Syracuse, N. Y. 
Philadelphia, Pa. Troy, N. Y. 
Pittsburgh, Pa. Vancouver ,B.C., Can. 
Portland, Ore. Wilkes-Barre, Pa. 
Providence, R. I. Youngstown, Ohio 


PRESSURE CONTROLLERS 
LESLIE-TYFON WHISTLES 
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Cold Setting Plastic 


THE IRVINGTON VARNISH & INSULA- 
Tor Co., Irvington 11, N. J., has 
introduced a cold setting plastic to 
be used as a filling material for junc- 
tion boxes, stuffing boxes, pot-heads 
and similar spaces encountered in 
electrical work. 

This liquid resin, known as Cardo- 
lite 5616, is mixed with Irvington 
5612 Setting Agent prior to use. Ap- 
proximately 4 hr after mixing, the 2 
ingredients will gel at room tempera- 
ture to the point where flow is no 
longer possible, and after several 
days, the end product is a tough rub- 
bery mass which will not flow under 
heat nor become brittle in the cold. 
The set compound is insoluble in 
water, oil, acids and alkalies. Al- 
though Cardolite 5616 will adhere to 
metal, it can be strioped away cleanly 
to allow repairs to terminals and 
cable strips. 


Proportioning Valves 


DEFENDER INSTRUMENT & REGULA- 
Tor Co., St. Louis, Mo., has an- 
nounced an improved design of self- 
regrinding chronometer valve 
equipped with adjustable proportion- 
ing levers. These valves are linked 
together and operated by a reversi- 
ble motor so as to control the flow 
of steam, oil, hot water, liquids or 
chemicals of various kinds. 





These valves can be made of metal 
suitable for the handling of any 
liquid or gas and the provision of 
proportioning levers bring them into 
the field of throttling control. The 
operating lever can at all times be 
moved its full stroke, while by very 
simple adjustments on the slotted 
levers, the ports in the valve will 
operate from full open to full closed, 
or from full open to any per cent 
closed, or from full closed to any per 
cent open, or any per cent movement, 
between open and closed. Hence 
either valve can be adjusted inde- 
pendently of the other without af- 
— the adjustment of the other 
valve. 


Electrode for High 
Tensile Steels 


A NEW SHIELDED arc electrode, des- 
ignated as “Fleetweld 11-HT,” for 
groove butt joints and welding hori- 
zontal or flat fillets in the higher 
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Why Fel-Pro Processed 
Synthetic Sheet Materials 


are being specified for 
Hundreds of New Applications 


Exacting war uses have proved the advantages Syn- 
thetic Sheet Materials often hold over gasket materials 
originally used—superior resistance to oil, chemicals, 
extreme heat or cold and high compression — greater 
tensile strength —improved sealing properties. 


Fel-Pro has constantly been in the forefront of this 
development and offers TWO BIG ADDITIONAL AD- 
VANTAGES as your source of gasket supply: — 


Advantage Number One: Fel-Pro’s recognized KNOW- 
HOW in furnishing gaskets that combine the exact char- 
acteristics required, resulting from long team-work with 





' with Sealing Materials, Gaskets, Packing, Sound and Vibration 


manufacturers on practically every type of sealing 
problem. 


Advantage Number Two: Fel-Pro’s comprehensive pro- 
duction facilities and advanced technical methods that 
make possible ECONOMICAL PRODUCTION, while hold- 
ing to the HIGHEST QUALITY STANDARDS. 


Put the latest developments in sealing materials RIGHT 
ON YOUR DESK by sending for FEL-PRO’S FREE PORT- 
FOLIO; contains over 50 samples of Fel-Pro Gasket and 
Packing Materials with specifications and application 
suggestions. Write for it today; also details of our 
NO CHARGE CONSULTATION SERVICE. 


GRM 246 for a leading maker 


of air conditioning equipment 


HN 143 for a leading maker 


of automobiles 


GRM 25518 for a leading 


maker of ammunition cases 


GRM 255 for washing 


machines and general purposes 


246 GRM for a leading oil 


filter manufacturer 





Dampeners, Washers, specially die-cut, treated and fabricated by 


FELT PRODUCTS MFG. CO., 1537 CARROLL AVE., CHICAGO, ILL. 












199 ATTACH THIS TO YOUR LETTERHEAD —> 


FELT PRODUCTS, 1537 CARROLL AVE., CHICAGO 7, ILL. 
Send me, without obligation, FREE PORTFOLIO of SEALING MATE- 
RIALS and details on your NO CHARGE CONSULTATION SERVICE. 
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tHE (VPORTAV7 parts 
OF DARTS! 


ARE THE TWO BRONZE 
SEATS (GROUND TO 
A TRUE BALL JOINT) 


Tues two bronze seats, which have been ground to effect a 
true ball joint, distinguish Dart Unions from all others. Because 
of this perfect seating, a Dart will stay put—leakproof—indefi- 
nitely; yet may be uncoupled instantly whenever needed else- 
where. Body and nut are made of hightest air-refined malleable 


iron—are practically unbreakable. 






In léngth of trouble-free service, SS ~ 
: ‘ S$ Ss 
Darts are the least expensive unions — = 


to buy. Ask your supplier. 


E. M. DART MFG. CO. 


Providence, Rhode Island vunton s 











tensile steels, such as A. S. T. M. 
A-212, has just been announced by 
The Lincoln Electric Co., Cleveland, 
Ohio. 

Exhaustive field tests have shown 
that the quality of groove butt joints 
made with this new electrode are 
exceptionally good and free of poros- 
ity, and fillet welds are extremely 
smooth with a flat face. The elec- 
trode has a low spatter loss and 
welds are produced with a steady 
are and are free from undercut. The 
electrode may be used with either 
alternating or direct current. 


Low-Swing Strainer 

SEVERAL IMPROVEMENTS over exist- 
ing equipment are claimed for a new 
Blackmer strainer recently announced 
by Blackmer Pump Co., Grand Ra- 
pids, Michigan. 

Advantages claimed for the new 
strainer are: Use of perforated metal, 
steel or bronze, instead of wire screen 
for the strainer basket makes the 
basket less liable to damage in clean- 
ing and gives it longer life. Slotted 
lugs of the top plate line up with the 
lugs of the strainer body to receive 





the four holding bolts. This permits 
quicker removal of basket for clean- 
ing. Compact design permits mount- 
ing in small space or in lines along 
walls. Strainer is designed for flange 
mounting. Companion flanges are in- 
cluded as a part of the unit. 

Present production is limited to a 
capacity of 100 gpm with 2-in., 2- 
1/2-in., and 3-in., intake and dis- 
charge sizes. Maximum operating 
temperature is 600 F. Maximum pres- 
sure is 75 psi. Larger and smaller 
—_ will eventually be added to the 
ine. 


Corrosion-Resistant 
Coatings 


COATING OR PAINT, in which the par- 
ticle size of the solid content is re- 
duced to 0.001 micron is the claim 
made by Protective Coatings Inc., 
Detroit 27, Mich., for their Alkacite 
series for industrial service. 

When applied to any porous surface 
—metals, wood, concrete and simi- 
lar or allied products it is a charac- 
teristic of Alkacite to penetrate the 
surface, effectively blocking off mois- 
ture penetration, acid reaction, re- 
tarding corrosion, rotting and disin- 
tegration of the structural material. 
It is claimed that a film of Alkacite 
only 0.001 micron thick, applied to 
metals, will resist hydrostatic pres- 
sures exceeding 100 psi for months. 

The Alkacite series of protective 
coatings now planned includes 12 or 
more formulations to meet a wide 
range of industrial needs. Among 
those now ready are: 

1. Alkacite No. 101: A high-solid, 
sprayable, high coverage (to 900 sq 
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Se Blend ... 


THE WORLD’S LARGEST MANUFACTURER OF A COMPLETE LINE OF LATHES 


The 4-cylinder ‘Universal Unaflow” Steam 
Engine driving 600-kw. D-C Generator, and 
500-kv.a. A-C Generator, in The R.K. Le 
Blond Machine Tool Company power plant. 


HE R. K. Le Blond Machine Tool Com- 

pany in Cincinnati is a glorious monu- 
ment to its able founder, who, after serving at 
its head for 58 years, still occupies the position 
of Chairman of the Board. It is also a fine 
tribute to his character that many of his early 
associates are still with him. Mr. Le Blond has 
guided the destinies of his company, from the 
days when he worked with two assistants in 
one small room, to the present time when its 
renowned machine tools go from the huge 
present plant to all parts of the earth. 


It is a matter of pride with us to have installed 
a “Universal Unaflow” Engine-Generator Unit 
in any plant with as fine a record as that of 





BUY 
* VICTORY x 
BONDS 


SKINNER ENGINE COMPANY, 








the Le Blond Company. It is doubly so when 
the engine has been selected by so competent 
and efficient a group of experts. No better 
qualified staff of engineers can be found today 
than those who work with The R. K. Le Blond 
Machine Tool Company,and it is a coincidence 
that in the early days Mr. Le Blond himself 
actually built steam engines. 


In widely diversified industrial and institution- 
al fields, more than two thousand power users 
attest to the economy of generating their own 
power with Skinner “Universal Unaflow” 
Steam Engines. An accurate estimate of your 
potential savings will be made by Skinner En- 
gineers without any obligation or expense. 


For Over 73 Years, Doing One Thing Well—Building Steam Engines 


od 
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DISTRIBUTORS IN \ 
PRINCIPAL CITIES 


SOND, 


S onDERGLASS has been — 
upwards of 1000 lb. — sé 
- * pressure and 4000 sed 
‘dra lic pressure without OU : 
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The Feature of the RECESSED 
BRASS SEAT in the 


JEFFERSON UNION 


makes it unique 


It is cut from seamless drawn tubing—free from 
all casting defects—sound and uniform always! 
It cannot be dislodged by a pipe end screwed 
in too far. 


JEFFERSON UNION CO. 


601 West 26th St., New York 1, N. Y. 


Factories at Lexington 73, Mass., and 
Lockport, N. Y. 











ft) base, prime or finish coat, glossy 
black, that forms a dense, smooth 
film for protection of structural steel 
in stock, reserve and in transit; also 


- used for protection of fume ducts, and 


many other uses. 

2. Alkacite No. 102: A heavier for- 
mulation for brushing. This is a gen- 
eral-use formulation, since one coat 
normally is sufficient for satisfactory 
service. Glossy black. Coverage 600- 
800 sq ft to the gallon. 

3. Alkacite brushing mastic: applica- 
ble to tank linings for water, acid 
and alkali solutions, as in plating, 
processing, pickling, storage, etc. as 
alternate to more expensive materi- 
als. One gallon covers to 150 sq ft 
on metal. Also for wood and con- 
crete structures. 

4. Alkacite No. 103: Aluminum. 
Coverage to 1200 sq ft to gallon by 
spraying. 


Valve Spring 
Depressor 


A NEW VALVE spring depressor de- 
signed for one man operation in dis- 
mantling and assembling Diesel en- 
gine vales is now manufactured by 
the Paxton Diesel Engineering Co. of 
Omaha, Neb. It is called the Safe-N- 
Ezy Valve Spring Depressor. The 
new tool will compress a valve spring 


to any point and hold it there. This 
leaves the mechanic’s hands free to 
remove the keepers and pin and then 
proceed with the job. It does not nick 
the stud and is so designed that the 
spring can be released safely and 
simply. 

These depressors are available in 
sizes and models to fit all modern 
Diesel engines. The tool is ruggedly 
constructed, light-weight, and easy 
to store. 


Ballasts for 
Fluorescent Lighting 


AMERICAN TRANSFORMER Co., New- 
ark, N. J., has just introduced a line 
of ballasts for hot and cold cathode 
fluorescent lighting. Long experi- 
ence in manufacturing precision 
transformers makes this a logical de- 
velopment for this company. The 
manufacturer claims for AmerTran 
ballasts an exceptionally close match- 
ing with tube characteristics thus as- 
suring maximum lamp life and main- 
tained brightness. It is also claimed 
that flicker, end-blacking, premature 
burnouts are reduced. Extremely 
quiet in operation, the new AmerTran 
ballasts are suitable for installation 
where the noise level is low as in 
churches, homes, lecture halls, and 
offices. 
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| An accurate analysis and survey 
Engineer is the first step in solving any. 
Initial corrective measures are sug 
and additional analyses by the main D 


complete recommendations are made. 
In using the Dearborn method of treatment 


T RE AT r ) check-ups and superviso i steam 
required capacity. renee? _ 


Contact the Dearborn Engineer in your vicit 


boiler water problems. De 
. Dearborn engi } 
OILER WATER (ieee 


stele 













er does this for you. - - 
‘onditions. 


Dearborn Engine 
water and plant operating ¢ 


1 Studies your 
ain laboratory bold 


2 Sends samples of your water to m 
analysis. 


3 Recommends th 
correct chemica 





e proper chemical treatment and 
Weclilice methods. 

of feeding equipment. 

test methods for treat- 
d blow-down control. 


4 Supervises installation 


5 Instructs your men on water 
ment dosage adjustment an 
6 Calls regularly at your plant to insure main- 
tenance of the recommended conditions. 






Qeartorn 


TRADE MARK REGISTERED 


tne LEADER ror over HALF A CENTURY 


EN 
GINEERING SERVICE AND WATER TREATMENT 


rane 5 take CHEMICAL COMPANY 
pt. F, 310 S. Michigan Ave., Chicago 4, Illinois 


The proof of the pudding is in 


the eating. And the proof that 
Helicoid Gages* will last 
longer is determined only by 
your own experience. 
During the last four years, 
many endurance tests have 
been made on pressure gages 
by large gage users. Every such test has proven ie Helicoid 
Gages greatly reduce maintenance expense. 
However, your own test is the most conclusive for you. 
If you haven't yet found out what Helicoid Gages can do to 
save money, try them yourself. ews Specify them in the future. 


*Formerly called “Certified.” See your nearest Distributor. 


The Helicoid movement is used 
exclusively in Helicoid Gages 


HELICOID GAGE DIVISION 
AMERICAN CHAIN & CABLE 


BRIDGEPORT 2, CONNECTICUT 


TRADE We 
MARK In Business for Your Safety 
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The AmerTran ballast may be rec- 
ognized by its distinctive roll-turn 
lead-out that prevents strain on lead 
insulation and makes wiring easier. 
Since this lead-out is of the two-way 
type, it may be readily attached to 
exterior or interior channels. 


High Speed Relay 


A HERMETICALLY sealed sensitive 
relay capable of speeds up to 1000 
cperations per second, has been de- 
veloped by Stevens-Arnold Co. Inc., 
22 Elkins St., South Boston, Mass., 
and is being marketed under the 
trade — of a Millisec Relay. The 
basic design of the moving elements 
is distinctive and makes the ultra 
high speed possible, at the same time 
assuring great reliability if operated 
in the usual speed ranges. 


In the illustration a cut through 
section shows the glass envelope 
which surrounds all the moving parts 
and protects them from moisture, 
dust or corrosive fumes. With this 
new type of construction, sensitivities 
down to 1/2 milli watt are possible. 
Ratings up to 5 amp can be obtained. 
Closing time can be less than one 
milli second. The outside dimensions 
of the 115-v ac 1-amp rating are 3-in. 
high and 1/2-in. base diameter. 


Nitrate Comparator 

A SIMPLE ACCURATE test for the ni- 
trate in boiler water has been de- 
veloped .jointly by W. H. & L. D. 
Betz, Philadelphia 24, Pa., and W. A. 
Taylor & Co., Baltimore 4, Md. The 
Taylor-Betz Nitrate Comparator finds 
particular application in routine plant 


control of the Nitrate/Hydroxide ra- 
tio in boiler waters for the prevention 
of embrittlement. The equipment 
consists of a comparator base and 
slide covering the range 0 to 100 ppm 
nitrate in nine gradations. An initial 
supply of reagents is furnished with 
the comparator. The accuracy of the 
method is not affected by ions nor- 
mally present in boiler water. 
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h By Percale of the Selas Corporation of America € 
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: OW to reduce pressure loss at right-angle branch pipe outlets has 
S always been a problem to piping engineers. The reason for this pressure- 
1 drop is the abrupt change in the direction of flow which creates exces- 
e sive turbulence at the joint. This turbulence tends to cause ‘‘dead-spots’’ 
is which restrict flow into the branch line. 
1. 
WeldOlet Fittings overcome this problem because they are designed 
with a funnel-shaped inlet. This funnel-shaped inlet reduces turbulence 
and provides greater flow area into the branch line. Pressure-loss is 
reduced and flow-efficiency is increased. 
4 The accompanying illustration of a continuous gas furnace shows how 
. the SELAS CORPORATION OF AMERICA uses 
is WeldOlet Fittings on gas manifolds feeding burner 
at lines. The use of these fittings reduced pressure loss 
and provided the desired burner efficiency. 
rte et full information on these more efficient, easier 
\ aE n +4 to install fittings today. Write for a copy of the new 
ee WeldOlet Fittings Catalog. ¢ 
Forged Fittings Division 
BONNEY FORGE & TOOL WORKS - 639 N. Meadow St., Allentown, Pa. 
BUY MORE BONDS AND KEEP THEM 
A- 
yn 
A 5 FO]S se 
1d 
al TRADE MARK REG. U. S. PAT. OFF. PAT. IN U. S. & FOREIGN COUNTRIES es 
= WELDING OUTLET=THREADED OUTLET~SOCKET OUTLET 


- TE Gor Welded Branch Pipe Outlets 
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CAPACITIES TO 
1800 CFM 


Locate your compressors in the departments where air is required. 
Eliminate the cost of long distance pipe lines, consequent leaks, 
upkeep, and accompanying line friction losses. 

With compressors ‘‘spotted where you need the air’’, they can 
be shut down when the various departments have completed 
their daily cycle of operations. This means a saving in power, 
supervision, and maintenance . . . in many cases has paid for the 
installation in a comparatively short time. 


Bulletin C-5 illustrates and describes these 
machines. It’s yours for the asking. 


FULLER COMPANY 


CATASAUQUA, PENNSYLVANIA 


Chicago 3 - 1144 Marquette Bldg. 
San Francisco 4 - 421 Chancery Bldg. 
No. 3 of a series , Washington 5, D.C. - 618 Colorado Bldg. 


te oe = 


PIONEERS OF HIGH-EFFICIENCY ROTARY COMPRESSORS 





Temperature Regulator 
With Duo-Matic Control 


A SELF-CONTAINED, spring loaded, 
internal pilot, piston operated tem- 
perature regulator for steam service, 
has been announced by Leslie Co., 257 
Grant Avenue, Lyndhurst, N. J. Duo- 
Matic control is a prominent feature 
of the new regulator, whereby both 
accurate temperature regulation and 
pressure control are obtained simul- 
taneously with a single regulator. 

The new regulator has a_ wide 
range, rugged thermostatic element 
with 100 F, adjustable temperature 
range. It is single-seated for positive 
dead-end control. It is equipped with 
metal diaphragms, has no bellows or 
packing glands, thus leaks are elim- 
inated and minimum attention is re- 
quired. 

All wearing parts are renewable 
which allows complete overhaul with- 
out removal from the pipe line. Cor- 
rosion and wear resistance is ob- 
tained with the use of stainless steel 
hardened wearing parts. Vital parts 
are hardened to at least 500 Brinnell. 


99S AE — 
* 


A vapor filled thermostatic element 
acting through the upper diaphragm 
and lever opposes pressure limit 
spring and determines the steam pres- 
sure delivered by regulator to heat 
exchanger. Manual compression of 
the limit spring determines maximum 
outlet pressure and opens controlling 
valve admitting high pressure steam 
from inlet body port to top of piston 
which opens main valve. The outlet 
steam pressure acting under steam 
diaphragm balances compression of 
limit spring, throttling controlling 
valve and limiting the maximum out- 
let pressure. 

Temperature at which the vapor 
pressure starts to oppose the limit 
spring and decrease outlet steam 
pressure is set on the adjusting 
spring. This spring opposes the vapor 
pressure through the large upper dia- 
phragm and by means of this spring 
the temperature at which all steam 
to heater will be shut off can be ac- 
curately set. Temperature drop of 
1 F at bulb reduces vapor pressure, 
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or power company picks Calol Turbine Oils 





eluthern California Edison Company, one of the 
Jargest producers and distributors of electric 
power in the country, has been using Calol Turbine 
Qils in steam turbines installed in the No. 3 Plant 
of its Long Beach Steam Station, for the past six- 
teen years. 


The rapid expansion of industry has resulted in 
the installation of larger and improved turbines 
by such concerns as Southern California Edison. 
Keeping pace’with these developments, Standard of 
California has constantly improved its lubricants 
to meet the requirements of modern equipment. 


For additional information and the name of your nearest Distributor, write Standard of California, 225 Bush 
Street, San Francisco 20, Calif., or California Commercial Company, 30 Rockefeller Plaza, New York 20, N. Y. 


For every 308 A STANDARD OF CALIFORNIA tés1-rroven Propucr 
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RESISTS CHEMICAL REACTION TO OXYGEN 
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RAPIDLY SEPARATES FROM WATER Oc Turbine 
Oils are out- 
standing examples of this progressiveness. These 
unusual oils contain an oxidation inhibitor ani a 
corrosion inhibitor. They eliminate rusting and 
provide economical, gum and sludge-trouble-free 


lubrication in the toughest kind of service. 


There is a proper grade of Calol OC Turbine Oil 
for every condition of turbine lubrication. This 
oil, in every grade, meets the exacting specifi- 
cations of the leading turbine manufacturers. 








allowing limit spring to open control- 
ling valve and deliver an increased 
steam pressure to heat exchanger. 
Outlet steam pressure is, therefore, 
always directly proportional to the 
change in temperature at bulb and 
this pressure is automatically main- 
tained regardless of the volume of 
steam used by heater or variations in 
supply pressure. 


Flux Removal 


OPTIMUS DEOXIDANT No. 3 has been 
developed by Optimus Detergents 
Co., 241 Church St., Matawan, N. J., 
for removing flux, and welding and 
brazing scale. It is being used to 


deoxidize the surfaces of a wide vari- 
ety of metals and alloys. 

This compound being acidic in na- 
ture, may be used in most metals as 
a mild deoxidant withouf serious 
etching of the surface. It is used reg- 
ularly on welded steel tubing, 
ktrazed, hot rolled and cold rolled 
steel, copper, brass, welded alumi- 
num, cast iron, bronze castings and 
most aluminum alloys. 

In general, oxides are removed with 
the formation of very little or no 
smut. With the use of Optimus De- 
oxidant No. 3 most welding and braz- 
ing scales are removed in from 5 to 15 
min. Longer times tend to produce a 
smut with some alloys. 





D.W.HAERING & CO. 


GENERAL OFFICES: 
205 West Wacker Drive, Chicago 6, Ill. 
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“Obituaries 


Alan E. Flowers 


Dr. ALAN ESTES FLOWERS, 69 years 
of age, died on December 3 in Vassar 
Hospital, Poughkeepsie, N. Y. For 
more than twenty years he was head 
of the Research and Development De- 
or of the De Laval Separator 


7 Flowers received his Bachelor’s 
Degree from Cornell University in 
1902 and obtained his Master’s De- 
gree in engineering in 1914 and his 
Ph.D in 1915, both at Cornell. Dr. 
Flowers was asociated with the Engi- 
neering Department of Westinghouse 
Electric Corp. from 1902 to 1904; In- 
structor and Associate Professor of 
Eleetrical Engineering at the Univer- 
sity of Missouri frob 1904 to 1912; 
the General Electric Co. from 1912 to 
1913; Professor of Electrical Engi- 
neering, Ohio State University, 1917 
to 1918; appraisal engineer for the 
Columbus Railway, Power and Light 
Co. from 1917 to 1918; Captain of the 
Signal Corps of the U.S.A. Develop- 
ment Section from 1918 to 1919; Test 
Engineer, Engineering Department, 
National Aniline & Chemical Co., New 
York, 1919-1920; research engineer in 
charge of research engineering sec- 
tion, 1921 and 1922; manager and 
consulting engineer, Chemical Machin- 
ery Construction Co., 1922-23; engi- 
neer in charge of development, De 
Laval Separator Co., 1923 up to the 
time of his death. 

Dr. Flowers was the author of 
many engineering articles, but best 
known of his writings is the chapter 
on Centrifuges in the Chemical Engi- 
neers Handbook. In his career with 
De Laval, Dr. Flowers made many 
contributions to science. 


NEWS 
THE. FIELD 


nina Nicholls Award to 
T. A. Marsh 


Tuomas A. MarsH, widely known 
authority on combustion engineering 
and national industrial engineer for 
the Iron Fireman Mfg. Co., of Cleve- 
land, was awarded the 1945 Percy 
Nicholls award for notable scientific 
and industrial achievement in the field 
of solid fuels, at the annual meeting 
of the American Society of Mechani- 
cal Engineers. Mr. Marsh is_ the 
fourth man to whom this annual 
award, the only one in the field of 
solid fuels, has been made. It was 
presented jointly by the Fuel Division 
of the ASME and the Coal Division 
of the American Institute of Mining 
and Metallurgical Engineers. 

Mr. Marsh was graduated from the 
University of Illinois in 1904 and was 
conferred the degree of Mechanical 
Engineer in 1909. His entire profes- 
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1910 — Aldrich Vertical Quintuplex Pump 


1945 —Aldrich Inverted Vertical Triplex Pump 












® Recently installed in a steel mill, an 
Aldrich Inverted Vertical Triplex was 
placed alongside a 35 year old Aldrich 
Quintuplex Pump of similar capacity 
which, by the way, is still giving satis- 
factory service. 

This modern Aldrich pump, designed to 
deliver 200 gpm against 1000 psi, weighs 
65% less than its elderly but able com- 
panion, requires only 24% of the floor 
space, and the height is reduced from 
12 feet 5 inches to 7 feet 4 inches. In 
addition to reducing initial cost, saving 
space and maintenance, modern Aldrich 
pumps are built for even longer life at 
less operating expense. No wonder they 


this 


new 
type 
Aldrich 


are talking about Aldrich Pumps. That’s 
progress! 


How can you benefit by Aldrich modern 
pump developments? Call on Aldrich 
engineers for assistance with your pump- 
ing problems. They have had more than 
forty years’ experience in this work and 
their specialized knowledge is available 
to you. Write to The Aldrich Pump Co., 
Allentown, Pa. 


Representatives: Akron * Birmingham °¢ Bolivar, 
N.Y. * Boston ¢ Chicago * Cincinnati ¢ Cleveland 
Denver ¢ Detroit * Duluth « Houston ¢ Jackson- 
ville * Los Angeles * New York * Omaha 
Pittsburgh ¢ Portland, Ore. * St. Louis * San 


Francisco * Seatile + Tulsa 
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sional life has been directed to the 
better utilization of coal and the de- 
sign as well as application of equip- 
ment to accomplish this result. 

Since 1934, Mr. Marsh has directed 
his efforts to the field of industrial 
stokers through his position with the 
Iron Fireman Mfg. Co. Mr. Marsh 
did pioneering work in the successful 
burning of lower rank coals largely 
through the design and development 
work in the combustion field. He has 
contributed many articles to engineer- 
ing societies and technical magazines, 
and is the author of two well-known 
books “Combustion in the Power 
Plant” and “How to Buy, Sell and 
Burn Coal.” 

Mr. Marsh is a life member of the 
ASME; and member and ex-chairman 
of the executive committee, Fuel Di- 
vision of the American Society of 
Mechanical Engineers. 


New Officers for DEMA 


AT THE ANNUAL meeting of the Die- 
sel Engine Manufacturers Associa- 
tion held on December 11 in Chicago, 
E. J. Schwanhausser, vice-president 
of Worthington Pump & Machinery 
Corp., was elected president. Gordon 
Lefebvre, president of Cooper-Besse- } 
mer Corp., and J. E. Peterson, vice- j 
president of General Machinery Corp., 
were elected vice-presidents of the as- 
sociation. Robert H. Morse, Jr., vice- 

T ie president and general sales manager 

of Fairbanks, Morse & Co., was elect- 
ed treasurer. Harvey T. Hill, execu- 
tive director of Diesel Engine Manu- 



































fo r Te m Pp Ea r a tu r & S bh oO ¢ k facturers Association, was likewise 


reelected to serve through 1946. 


Heated to a temperature of 425°F and then plunged into ice water The new directors who were elected 
creates several times the thermal shock that any gauge glass is called are A. W. McKinney, vice-president of 
upon to withstand. Yet that is a routine test for Pyrex Gauge Glasses. the National Supply Co., and G. F. 
That is only one of the reasons why they stand up under actual serv- Twist, vice-president and_ general 


ice conditions. 

Machine drawn accuracy that permits easy installation and reduces 
to a minimum installation strains that cause breakage, remarkable re- 
sistance to the solvent action of hot water or steam, a hard smooth 
surface that resists abrasion and scratching—are other factors which 
make Pyrex Gauge Glasses the most economical glass you ever used. 
Corning Glass Works, Corning, N. Y: 





"Boiler Repairs Reduced 75%". 


NATIONAL BOILER PROTECTOR CO., 140 REIBOLD BLDG., DAYTON, OHIO 


manager of the Atlas Imperial Diesel 
Engine Co. Those continuing on the 
Board of Directors from last year 
are George W. Codrington, vice-presi- 
dent of Feneral Motors Corp., Norris 
H. Schwenk, president of Busch-Sul- 
zer Bros. Deisel Engine Co., Charles 
E. Brinley, Chairman of the Board, 


“PYREX” and “CORNING” are registered trade-marks and Baldwin Locomotive Works; Robert E. 
indicate manufacture of Corning Glass Works, Corning, N. Y.* Friend, president of Nordberg Mfg. 


Co.; Mr..Schwanhausser, Mr. Morse 
and Mr. Lefebvre. 


Herty New ASM 


President 


THE AMERICAN SOCIETY FOR METALS 
. | at its annual meeting held the first 
part of November at the Cleveland 
Club, Cleveland, Ohio, elected Dr. 
Charles H. Herty, Jr., of Bethlehem, 





writes NATIONAL GIRTH PROTECTOR Pa., as the national president. Other 
user of SEAM officers elected were A. L. Boegehold, 
head of the metallurgy department, 
girth Fa ite Research Laboratories Division, Gen- 
es xational A You, too eral Motors Corp., Detroit, vice pres- 
ce wave veem usin several years a anem tg — National ident; Dr. H. K. Work, manager of 
eer gare er Seonhie Sa eee Go aunmuan- research and development, Jones & 
seam tainty 4° vaio at least 15% ing leaks and fire-cracking on Laughlin Steel Corp., Pittsburgh, 
@ they cet jer repairs * of the new or old seams in boilers. treasurer; John Chipman, professor 
yucca OF pole . protectors one — Ea pneu of metallurgy, Massachusetts Institute 
A s re al lug a - . 
J cince usiné the ts we evet made. Piers tory ccvering; are easily = of Technology, ae ge ——. - 
4g ° . vestments ots tached. We can make i ie W. E. Jominy, chief metallurgis 
; - nvestme piaten sie c make immed ° ° ( y, ’ 
i TT aati ate deliveries. Send for descrip- Dodge Chicago Plant, Chrysler Corp. 
: —* ot weed Chicago, trustees. 


The meeting was presided over by 
the president of the last year, Dr. 
Kent R. Van Horn of Cleveland, 
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Negotiating a curve is one of the toughest 
jobs for tube cleaners. Naturally, a small 
diameter motor can “‘take the curves” easier 
than a larger one — but in building motors 
for curved tubes, power has often been sac- 
rificed for small diameter. 






























ie Wilson Engineers tackled this important problem and after years 
of research, developed the ECT Series Air Motor, combining small 
size with greater power. Size-for-size, the ECT Series Air Motor 
has often developed up to 40% more power than ordinary 


SY motors. 


Its six-bladed, light-bladed construction, together with exclusive 
automatic valving of operating air, gives you these advantages: 


Higher torque at any speed because six-blades produce a smoother flow of 


1 lead. 


per rev 





power ... 12 powerful imp 


Less air consumption with a minimum of back pressure, is obtained from 
automatic valving of operating air. 


Positive starting—Six-blades eliminate the dead center . . . hard to stall. 


Less downtime because up to 40% extra power helps you get your tube 
cleaning jobs done faster, more thoroughly with consequent savings in 
labor and lost production time. 





Send for additional information on Wilson ECT Series 
Air Motors . . . or for the name of the Wilson repre- 
sentative nearest you. Address department N. 


automatic valving of operating air Six-blade rotor 
TW-702 
THOMAS C. WILSON, INC. 


21-11 44th Ave., Long Island City 1, N. Y. 






4 B&B bd LN 






special light-weight blades 


TUBE CLEANERS 


Diagram shows features of Wilson ECT Series Air Motor 
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PREVENT 


Crust Scale Cig 


FROM CLOGGING 
STEAM EQUIPMENT 


YAR WAY 


STRAINERS 


“The Screen’s the Thing” 


@ A High Grade Monel Woven 
Wire Basket with mesh fine 
enough to catch the dirt— 
yet ample free area for pass- 
age of clean condensate, oil 
and other fluids. . 

@ Body Cadmium Plated In- 








Against Corrosion. 

@ Readily Removed Steel Blow- 
Off Bushing. 

@ Bushing Automatically 
Aligns Screen. 

® Thousands in Use—Sold by 

















See Your Supply House or write for Bulletin S-200 


YARNALL-WARING COMPANY 


114 MERMAID AVENUE PHILADELPHIA 18, PA. 


YAR WAY STRAINERS 





Ohio. In addition to the election of 
officers the annual meeting included 
a report by W. H. Eisenman, national 
secretary of the Society, and the 
meeting was addressed by Dr. Herty 
who read a paper entitled, ‘Steel 
Making Practice as it Affects Proper- 
ties of Interest to the User.” 


Officers Elected 
for ECPD 


ENGINEERS’ COUNCIL FOR PROFES- 
SIONAL DEVELOPMENT which held its 
annual meeting in the Engineering 
Societies Building, New York City, 
on October 19 and 20, re-elected Ev- 
erett S. Lee, engineer of the General 
Engineering and Consulting Labora- 
tory, General Electric Co., Schenec- 
tady, N. Y., as chairman and James 
W. Parker, president, general man- 
ager, and director of The Detroit 
Edison Co., Detroit, Mich., was re- 
elected vice-chairman. Wm. N. Carey, 
Secretary and Executive Officer of 
the ASCE, and H. H. Henline, Na- 
tional Secretary, AIEE, were elected 
Secretary and Assistant Secretary 
respectively. 

Engineer’s Council for Professional 
Development has been formed of en- 
gineering organizations for the pur- 
pose of enhancing the professional 
status of engineers through co-opera- 
tive effort. Its constituent organiza- 
tions are: American Society of Civil 
Engineers, American Institute of Min- 
ing and Metallurgical Engineers, Am- 
erican Society of Mechanical Engi- 
neers, American Institute of Electrica] 
Engineers, American Institute of 
Chemical Engineers, The Engineering 
Institute of Canada, the Society for 
the Promotion of Engineering Edu- 
cation, and the National Council of 
State Boards of Engineering Exam- 
iners. 


Material Handling 
Society Formed . 


IN PITTSBURGH on-:October 8, a 
group of men interested in material 
handling voted to form a society 
whose objectives would be: 1. To 
further the application of good ma- 
terial handling practices; 2. To en- 
courage’ an interchange of _ ideas 
among the members; 3. To promote 
education and training in the science 
and practice of practical co-ordinated 
material handling; 4. To arrange for 
the collection and dissemination of 
information relating to all phases of 
material handling. 

Temporary officers elected were: 
chairman, T. O. English, Aluminum 
Co. of America; secretary, Richard 
Rimbach, Materials Publishing Co. 
The following committees were 
elected: program committee, Fred W. 
Bradley, National Adhesives Division 
of National Starch Products, Inc., 
chairman; Martin A. Lyons, Westing- 
house Electric Corp., and E. L. Nied- 
erhofer, Chemical Plants Division, 
Blaw-Knox Co., members. Constitu- 
tion committee, D. B. Hendryx, Har- 
bison-Walker Refractories Co., chair- 
man; Louis E. Dietrich, P. Duff and 
Sons, and Jay Overpeck, J. H. Over- 
peck Co., members. Nominating com- 
mittee, F. Gordon Ricker, Yale & | 
Towne Manufacturing Co., chairman; 
Samson A. Huey, P. Duff and Sons, 
and James M. Phillips, Phillips Mine 
and Mill Supply Co., members. Mem- 
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Union Finished Steel 
Roller Chain is manu- 
factured in all stand- 
ard sizes from ¥%” to 
24" pitch, in single 
and multiple strands. 


A BETTER YEAR TO BUY UNION CHAI 


Ke First, because Union had no reconversion problems, and 
now has a greater portion of production capacity devoted 
to manufacturing chains for peacetime tasks of power trans- 
mission and the handling of materials. 

Second, because Union made major improvements in equipment 
and processes in order to manufacture chains equal to the de- 
mands of rigorous military usage and is now applying those 
advancements to its regular manufacture of Machine Finished 
Roller Chain and Sprockets, Silent Chain and Sprockets and 
Engineering Class Chain and Sprockets. These two advantages 
coupled with the plus value which has always -resulted from 
Union's Specialization in the field of chain manufacturing make 
1946 the best year you have ever had to buy Union Chain. 
Want proof? Just send us your orders! 


Sandusky, Ohio, U. S. A. 


Catalog A-2 cov- 

ers Drive and Con- 

veying Chain. B-2 
covers Finished Steel 
Roller Chain. FC-1 cov- 
ers Flexible Couplings. 
Ask for your copies. 








Union Chains 
for Every Application 


Drive and Conveying 
Chains and Sprockets 
Bridge Chain 
Combination Malleable tron 
and Steel Chain 
HB (hardened bearing) type 
chain 
BP (bar and pin) type chain 
* 


Finished Steel Roller 
Chains and Sprockets 
All manufacturer's standard, 
size % in. to 2'2 in. pitch 
Single and Multiple Strands 
Extended Pitch Series in sizes 
114 in. to 4 in. pitch 
* 


SilentChain and Sprockets 
All sizes 3, in. to 1'2 in. pitch 
+ 
Flexible Couplings 
Roller chain type 
Silent chain type 
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You can burn it Ber 


Pulseless Discharge 

Higher Suction Vacuum 
Less Wear 

Less Repacking 
Smooth-Running and Quiet 
Motor or Turbine Drive 


Dual turbine-driven pumping set 


tér and Cheaper with a 


e Centrifugal 
e Screw 
e Rotex 


6 HP, 1450 RPM, 15 GPM. e Sump 


H. K. PORTER COMPANY, Inc. 


PITTSBURGH 22 
QUIMBY 


340 THOMAS STREE 


PUMP 


, PENNSYLVANIA 


DIVISION 


T, NEWARK 5, N. J. 





Increase 
YOUR PRODUCTION 
with the 
STOUT WO-VENT 
Boiler Return System 


—for Cookers, Heaters, Driers, etc. 


It operates continuously returning con- 
densate, ALL OF IT, fast as formed 
and at the same pressure and tempera- 
ture at which it leaves the steam 
heated units. Air and non-condensibles 
are then automatically removed and 
the condensate, in the form of distilled 
water, returned direct to boiler. There 
are no traps or orifices in the system. 


High temperature direct return saves 
fuel. Often 25% or more. (This 
would offset the 20% cut expected in 
soft coal deliveries to industry as an- 
nounced July 14th by Secretary Ickes.) 


Improved circulation the Stout NO- 
VENT way uniformly increases the 
temperature in steam heated units and 
increases production. Reducing boiler 
load and returning distilled water pro- 
longs boiler life. 

If you operate steam heated cookers, 
heaters, driers, ironers, clothing presses, 
drying ovens, oil tanks, water tanks, 
pickling tanks or have other uses for 
so-called “process steam” investigate 
the Stout NO-VENT Boiler Return 
System. It can boost your production. 


bership committee, Fred Benjamin, 
Kress Box Co., chairman; .O. Heiden- 
reich, Elwell-Parker Electric Co., and 
J. L. Logan, Hagan Corp. members. 


Business Research 
Sponsored by 
Commonwealth Edison 


THE COMMONWEALTH EDISON group 
of companies has announced the ap- 
pointment of Milburn L. Forth as 
industrial economist to head up the 
research activities of their recently 
created territorial information depart- 
ment in Chicago. 

The new department, staffed with 
statisticians, industrial specialists, tax 
analysts, and other business experts, 
will assemble and make available 
factual data about Chicago and 
Northern Illinois as an aid to busi- 
ness, industry and agriculture. It 


* will gather data on taxes, transpor- 


tation, markets, labor supply, resi- 
dential construction, raw materials, 
industrial production, distribution 
and other factors having a bearing 
on industrial development of the 
area. 

Associated with Commonwealth 
Edison Co. in sponsorship of the new 
program are: Public Service Co. of 
Northern Illinois, Western United 
Gas and Electric Co. and _ Illinois 
Northern Utilities Co. The sponsor- 
ing group supplies electric service in 
Chicago and both electric and gas 
service in a territory embracing near- 
ly 11,000 sq mi extending from Chi- 
cago across Northern Illinois. 


(MANUFACTURERS 


Worthington Plans 
Manufacturing at 
Holyoke 


PLANS ARE NOW complete to turn a 
large part of the heavy ordnance 
manufacturing facilities of the Worth- 
ington Pump and Machinery Corpo- 
ration’s Plant in Holyoke, Mass., into 
production of air conditioning and 
refrigeration equipment of the latest 
design. Facilities for the operation 
have been moved there from the cor- 
poration’s plant in Harrison. 

Engineers are concluding designs 
for a new line of Freon-12 refrigerat- 
ing compressors. Also to be produced 
at Holyoke will be a line of air han- 
dling equipment including air condi- 
tioning units, shower condensers, 
product coolers, and evaporative cool- 
ers in a wide range of sizes and ca- 
pacities. 


DAVID STOUT & SONS °® 6N. Michigan Ave. * CHICAGO 2, ILL. 


One of the most complete test lab- 
Heat Reclaimers @ Steam Condensers @ Spiro Water Heaters ©@ Gas Fired Boilers 


oratories for refrigeration equipment 
in the country has been installed. 
Assembly line methods have been set 
up in the same shop where 90 mm 
antiaircraft guns were produced in 
the early part of the war. 

Sales headquarters will also locate 
in Holyoke. The heavy equipment is 
still being made in Harrison. 


Write for bulletin showing hookup of Stout NO- 
VENT System and giving operating details. Made 
in capacities 100 to 800 bhp, pressures to 200 Ib. 
Distributors will be interested in selling franchise. 
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MAKE THIS TEST 


for swelling... 








MQ wre t © oh te eee MK 


— —= Samm } eiZ 
TPR SsFaass 


Take one of your present pump valves... and 
a Sea-Ro 535 (see below)* . . . soak them to- 
gether in boiling water for 24 hours. Then just 
put the micrometer on each one — and get set 
for a shock! For the amazing resistance to swell- 
ing of Sea-Ro 535s is something you'll have to 
compare with your own eyes — to believe. 


s Sea-Ro 535 is a laminated phenolic-base gen- 
Neal eral purpose valve. It is custom-made to handle 
te aes all liquids, temperatures, pumping equipment 


*th- — normally found on sea-going vessels. Sea-Ro 
“po- 535s release the bronze vitally needed for war. 
sa Sea-Ro 535s last longer, reduce up-keep costs, 
test treat valve seats gently. 

ti ; 

ad *SAMPLES FREE: You are invited to make this 
. , test yourself . . . without incurring any obliga- 
_ tion whatever. Write today for Free Samples, to: 
rat- 7 tO. 
ona M A 134 | N E Pp U M Pp Sea-Ro Packing Co., Wood Ridge, N. J. 

han- 

ndi- 

a Seal 

cool- 

‘e -FeCSiIS 

lab- 5 

ment 


alled. a 
“| £8 swelling 
.d in : 
ocate SEA-RO NEK-SEAL PACKING 
"| SEA-RO PUMP PLUNGER RINGS 
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For Greater Safety and Reliability 


Forg e d— to withstand strains of expansion and con- 


traction under wide temperature ranges. 
to resist fatigue failures under the strains 


F or ged— of vibration. 


for maximum strength to withstand hydraulic 
F or ged— shock pressures. 
to eliminate possibility of concealed phys- 


F or ged— ical defects. 


under metallurgical controls that assure 
F orged— weldability. 


Ladish Features that Assure Reliability 








T Ladish forged steel fittings bear the symbol of 
Controlled Quality—the Ladish Heat Code. 






Uniform wall thickness achie 
2 machining provid 





Full, clean-ct 
socket-welding ty 
and easier piping ma 


Smooth bored to assure minime 
flow. 


5 Thick bands and controlled grain flow pre 
vide maximum strength and fatigue resistance. 





Available in: 
Carbon isedeiiiaiiiediin to ASTM A105, Grade Il. 


Cohen itiorns Steel—Conforming to ASTM 
A-182, Grade F1. 


Pesce nl Steel (4-6 Chrome)—Con- 
forming to ASTM A182, Grade F5. 


Chromium-Nickel (Stainless) ~~ (18-8)—Conform- 
ing to ASTM A182, Grade F 


Special materials to order. 


aa >, my **@ 
bus 


— DIVISION 


LADISH DROP FORGE Co. 


CcCUDAHY-WISCON SI! 
District Offices: NEW YORK © PITTSBURGH * CLEVELAND © ST. LOUIS * HOUSTON * LOS ANGELES 











N (MILWAUKEE SUBURB) 












VADISH, FORGED STEEL FITTINGS 
CATALOG NOW AVAILABLE 


\niuliti? 


SECTION I—SCREWED FITTINGS 
Full depth thread, accurately cut, results in 
pressure-tight joints. Pipe enters easily. Uniform 
thickness. Sizes clearly marked... %” through. 
4’, 2000—3000—6000 pound. Carbon— 
Alloy—Stainless. 


SECTION 11—SOCKET WELDING FITTINGS 
Speed up installation because deep sockets save 
time formerly required to cut pipe to exact length. 
Socket supports pipe and allows self-alignment. 
No machining of pipe necwssary for fit. AS- 
SURED WELDABILITY. Sizes clearly marked 
«ee %” through 4”. 2000—3000—4000— 
6000 pound. Carbon—Alloy—Stainless. 


SECTION III—TECHNICAL DATA 
44 pages of diagrams, pressure ratings, speci- 
fications and technical data. 


The Ladish Fittings Catalo¢ 
engineers to assist you in 





LET THE SUCKER 


muaraintiTauctnell Tf) ALWAYS SAID 
= | You Got WHAT 
IT TAKES TO RUN 

J APLANTLIKE | 

THIS, 80SS...5 








Maybe that’s old stuff to you. For Rainbow has been 
a familiar packing word for 56 years. 

It’s the original Red Sheet Packing, specially com- 
pounded for packing flanges and other parallel surfaces. 
It can be successfully used against hot or cold water, air, 
saturated steam pressures, and for hydraulic conditions. 

Rainbow has the firmness to insure leak-proof joints, 
plus the resilience to compensate for vibration, contrac- 
tion and expansion in the line. It will neither squeeze 
nor blow out of a joint. 










RAINBOW will not squeeze out or blow out 


WANTS TO BALLOON YEAH, OLD SCOWL- 
THE OLD Boy, WHY FACE THINKS MORE 


DONTHE TALK [OF RAINBOW THAN 
ABOUT RAINBOW ? J OF HIS WIFE 


YOU AINT KIDDING 
BROTHER, THE OLD [7 
MAN TALKS ABOUT 
A WELL- PACKED 
FLANGE AS IF IT 

WAS A PIN-UP 









2EDRO AOs Ze 
PDP #8 DP BOs” 
Listen to ''Science Looks Forward’’—new series of talks by the 
great scientists of America —on the Philbarmonic-Symphony 





Serving Through Science with Mechanical Packings for all industry Program. CBS network, Sunday afternoon, 3:00 to 430 E.S.T. 












January, 1946—POWER PLANT ENGINEERING — Chicago, Ill. 


UNITED STATES RUBBER COMPANY 


Serving Through Science 1230 AVENUE OF THE AMERICAS + ROCKEFELLER CENTER » NEW YORK 20, N. Y. 
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OAKITE 


Cleaning 
Washable Type 
AIR FILTERS 





Ss ckeaning of dry or viscous washable-type air fil- 
ters is recommended to assure full filtering capacity. Opera- 
ting conditions, dust load, type of impinged soil, adhesive and 
other deposits to be removed, including equipment available, 
generally determine the Oakite material and method recom- 
mended. Additional factors are whether filter mats are ferrous or 
non-ferrous metal or are fabricated from glass wool, spun glass or 

. similar materiel. 


Oakite Alkaline, Acidic and Solvent Materials 
Designed For Filter Cleaning 


Whatever the type of air filter employed in your air conditioning 
equipment, the successful experience of Oakite Technical Service 
Representatives can prove valuable and helpful to you in han- 
dling this work on a low-cost, efficient basis. Moreover, from 
among the wide range of Oakite alkaline, acidic and solvent type 
materials at his command, there is one that will effectively and 
safely remove the great variety of deposits generally encountered 
in air filters, including slime, mold and lime scale. Write us today 
... We are at your service. 


OAKITE PRODUCTS, INC. 


“PRESCRIPTION NOTE 





BOOK” 











Ne 


Other Power Plant 
Cleaning Jobs for OAKITE 


Automatic Filters ... Electrical Precipitators 
. Controlling Slime and Scale Formation in 
Air Wash Air Conditioning Units ... Clean- 
ing Evaporative Condenser Coils ... Con- 
trolling Slime and Mold in Humidifying Systems 
. Cleaning and Descaling Diesel or Gasoline 
Engines ... Cleaning and Descaling Jacket 
Water Coolers and Lube Oil Coolers . 
Cleaning Surface Cond ka 6-6 
Water and Steam Condensate Meters ... 
Descaling Water Cooled Compressors ... 
Cleaning Unit Heaters ... Descaling Ammo- 
nia Condensers ... Cleaning Transformers 
. Cleaning Painted Surfaces of Equipment 
. Stripping Paint. . . Cleaning Floors. 








Y/Y 





NOTE: The Oakite Technical Representative in your local- 
ity is ready to give you the benefit of his experience and 
personal help on any power plant cleaning or related 
problem. This Advisory Service is free. 


23 Thames Street 


Technical Service Representatives in All Principal Cities of the United States and Canada 


; 
e 


OAKITE 
ed cleaning 


MATERIALS & METHODS FOR EVERY CLEANING REQUIREMENT 


( 
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maintain controlled pressures jum: 
without variation—regardless of 
fluctuations in demand or varying 
initial pressures 


areas 






_ tion even where demands fluctu- 
ate and widely varying initial 


for steam, air, gas, etc., where 

oe it is essential to maintain a con- 
stant reduced pressure in heating mains, vats, cookers, retorts, etc. 
It may also be applied as an altitude regulator to maintain constant 
level in open tanks, or as a pump governor to assure constant pump 
discharge pressure. 


The scope of applications of this ATLAS Regulator is almost 


unlimited in pressure regulation. It will accurately regulate at any 


pressure between the initial pressure and atmosphere in one stage, 
operating control valves from %” to 6”. 


Write for Bulletin No. 1B 
Giving Complete Details 
No. 801—for reduced pressures 2 to 15 lb. 
No. 801-8—for reduced pressures 0 to 5 Ib. 
No. 802—for reduced pressures 15 to 150 Ib. 
Sines’ 6", 36”, 1°, 1356", 190". 2. 2 1 Pe. 


Check the items below on which you want complete information and 


mail to us with your name, firm name and address. 


PRINCIPAL ATLAS PRODUCTS 


CJ Super-sensitive Pressure [] Reducing Valves (1 Oil Control Cocks 


Regulators (J Exhaust Control Systems [] Humidity Controllers 
(1) Other Pressure Regula- [] CAMPBELL Boiler Feed 
tors Water Regulators C) Thermostats 


Balanced Valves 


Damper Regulators 
0 Control Valves 


(1 Pump Governors 


{] Temperature Regulators (J Float Valves 


TLAS VALVE COMPAN 





omit lll = 
[REGULATING VALVES FOR EVERY SERVICE | 


Specialists in Regulation for Nearly a Half Century 


291 South St., Newark 5, N. J. 


Representatives in Principal Cities 


This ATLAS Super- 
Sensitive Regulator is 
particularly adapted to 
service where pressures 
must be maintained 
within fractions of one pound 
and without perceptible varia- 


/“a pressures occur. It is suitable 
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Briggs Filtration 
Company 


THE Briccs FILTRATION Co., a Mary- 
land corporation, has acquired the 
business of the Briggs Clarifier Co., 
a manufacturing enterprise founded 
in 1983 by Chase Donaldson. Officers 
of the new company, all of whom have 
served with the old company, are 
Chase Donaldson, president; S. W. 
Briggs, vice president; R. C. Zschieg- 
ner, treasurer; W. E. Furey, secre- 
tary-counsel; Cecil Hopkins, assistant 
secretary. 

The Briggs Filtration Co., which 
owns all patents, processes and trade 
names, will continue to design and 
manufacture the extensive line of oil 
filters which have been the product of 
Briggs Clarifier Co. All the activities 
of the company will be conducted from 
the two modern plants at River Road 
and the B. & O. tracks in Maryland 
which were acquired during the war. 

The line will be widened by the 
addition of new types of ceramic 
screens and binders for foundries. The 
Briggs Clarifier, which has been used 
broadly in the Diesel, automotive, 
maritime, railroad and aviation fields, 
has undergone improvements in de- 
sign simplifying its operation, and 
additional types of refills have been 
designed to meet economically all oil 
filtration needs. 





Robert M. Hatfield has recently be- 
come Assistant General Sales Man- 
ager of Combustion Engineering Co., 
having resigned as Deputy Vice Chair- 
man of the War Production Board. 
Mr. Hatfield graduated with the class 
of 19382 from Purdue University with’ 
a mechanical engineering degree and 
became associated with Combustion 
Engineering Co. in 1984 as a student 
engineer, subsequently serving in the 
Service and Erection Department, the 
Proposition Department and then as 
sales engineer in the Cleveland offices. 
In 1942 he became asseciated with 
WPB where later he became director 
of the Production Scheduling Division. 
He accepted a commission in the Navy 
in May, 1944, and in November of 
that year was assigned back to WPB 
to take eharge of the Navy repair 
parts program, where he became Dep- 
uty Vice Chairman for Production of 
WPB, which position he held until 
this board was abolished on Novem- 
ber 2 


Announcement has recently been 
made by Yarnall-Waring Co. of Phil- 
adelphia of the following personnel 
changes: Joseph Kildare has,been ap- 
pointed sales manager with Offices in 
Philadelphia; Frank W. Miller has 
been made works manager at the fac- 
tory, and J. Frank Long has_ been 
transferred to the Chicago district 
office from the Philadelphia office as 
sales angineer. Charles H. Grosjean, 
sales engineer in New York office, is 
now in charge of the Detroit sales 
office, replacing C. N. Maxfield, who 
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1, DESIGN —Worthington has longer experience in manufacturing 
high-pressure centrifugal boiler feed pumps . . . has acquired unique 
4 constructive ideas from power-plant operating engineers. That’s why 
"7 you'll find such superior design features in Worthington high pres- 
. sure boiler feed pumps as: a balancing device construction that mini- 
4 mizes wear; bolted ring-type pressure joints; impellers shrunk on the 
d shaft; oversized Kingsbury thrust bearings. 
n , oe 
t 2. MATERIALS —Worthington has greater facilities for research. 
€ That’s why you'll find the right materials in Worthington high- 
e : ; ; 
pressure boiler feed pumps: stainless steel for internal parts—to pre- 
. vent destructive corrosion and erosion; forged steel casings—tested 
h : 
a and proved by years of power plant operation. 
‘ 3. APPLICATION — Worthington Pump Application Engineers are 
f thoroughly versed in every phase of applying the most complete line 
‘ of boiler feed pumps for high or low pressures — capacities from 50 
: to 3500 GPM... pressures from 50 to 2500 PSI. That's why 
: ( Worthington will fit the right feed pumps to your feed cycle. 

t : 

F For further details on Worthington High-Pressure Boiler Feed 

Pumps... or for an appointment with a Worthington P.A.E.*, 
‘ write us or telephone the nearest of our 36 district offices. You'll find 
] [ 
; For Boiler Feed For Hotwell, Con- For Boiler Feed 
i Service densate, Chilled Service 
1 Ooh Xela lit-t Me icels M10) aia General Capacities from 25 
| to 1500 g. p.m. ps dc to 1450 g.p.m 
t Heags from 180 to Capacities from 150 Heads from 220 to 
5 1000 feet to 1300. g.p.m 1600 feet 

Heads from 110 to 

’ 500 feet 
: 
3 
) 


WHY WORTHINGTON HIGH-PRESSURE 





AS EASY TO DISMANTLE AND 
ASSEMBLE AS A SPLIT-CASE PUMP 


Complete rotor assembly of Worthington High- 
Pressure Boiler Feed Pump can be withdrawn in 
one piece on a portable assembly truck without 
disturbing suction or discharge piping con- 
nections. Simplifies inspection, replacement or 
repair of internal parts. 





that there's more worth in Worthington. Worthington Pump 


and Machinery Corporation, Centrifugal 
Pump Division, Harrison, N.J. 





ws CH 
WORTHINGTON 
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*Pump Application Engineer 
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For Boiler Feed For Boiler Feed 
Service Service 


For Water Works, 
Circulation, Drain- 
age, General Capacities from 200 
ervice 
Capacities from 500 
to1600g.p.m. Heads 
+10] 0 ome 71010 -T-13 
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HOFFMAN HANDS YOU 
EQUIPMENT TO MAKE YOURS 


v «a GOLEANER prant... 
Vv ASAFER prant... 


v 1 MORE 
PRODUCTIVE 


PLANT... 


VA MORE i 
PROFITABLE» 


PLANT 











Hoffman vacuum cleaning equipment is 
the economical solution to cleaning up coal 
dust and ash deposits. Hoffman has specialized for 
many years in power plant cleaning problems: 
Hoffman is standard equipment in many large power 
companies. A Hoffman stationary system — or 
heavy duty portable cleaner — accomplishes a more 
thorough cleaning job with less work, improves plant conditions, 
and prevents frequent repairs to many delicate instruments. 


GALL HOFFMAN FOR THE RIGHT ANSWER 


TO EVERY DUST CONTROL PROBLEM... 
* SEND FOR LITERATURE x 










AIR APPLIANCE DIVISION, 101 FOURTH AVE., NEW YORK 3, N.Y. 
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has been appointed California district 
manager with new sales offices in San 
Francisco and Los Angeles. Jackson 
Kemper has been added to the Yar- 
way sales force in the New York 
office, and Jack Schuyler takes up a 
general position in the Los Angeles 
office. 

Saverite Engineering Co. of Los An- 
geles has recently appointed A. K. 
Granrud as a district representative. 
Mr. Granrud has served with the Red 
River Lumber Co., as a commissioned 
boiler inspector with the Hartford 
Steam Boiler Inspection and Insur- 
ance Co., and as operator of various 
industrial and utility power plants in 
California. 

Baldwin Locomotive Works has an- 
nounced that B. A. Springer, hydrau- 
lic press and power tool engineer, has 
become sales engineer for the com- 
pany and will be with the Chicago 
office of the Southwark Division of 
Baldwin, specializing in hydraulic 
presses. 

A. M. Stephenson, an engineer in the 
Cleveland service department of Iron 
Fireman Manufacturing Co. since 1942, 
now is district representative with 
headquarters at Charlotte, N. C. A. 
Bayes Jordan takes the place of S. W. 
Alford, southern division district rep- 
resentative, who has been promoted to 
district sales manager. Mr. Jordan 
has had several years of experience 
with a large southern utility and more 
recently as industrial sales engineer 
for a leading producer of insulation 
material. 


Blackmer Pump Co. has announced 
that Lt. A. C. Nydegger, USNR, re- 
cently relieved of active duty from the 
Navy, has rejoined the company and 
will be manager of the Milwaukee 
office at 1127 N. Van Buren St. Mr. 
Nydegger served as an engineering 
officer and had attained the rank of 
lieutenant senior grade. 


ENGINEERING BOOKS 


Diesel-Electric Plants. By Edgar J. 
Kates. Copyright 1945, Second Edi- 
tion; 6 by 8% in.; 272 pages; 170 il- 
lustrations; cloth cover; published by 
the American Technical Society, 
Drexel Avenue at 58th Street, Chi- 
cago 37, Illinois; price $3.75. 

As explained when the first edition 
of this book was published in 1936, 
its principal objective was to deal 
with the co-ordinated aspects of the 
Diesel-electric plant, rather than with 
the separate subjects of electrical 
equipment by itself and Diesel en- 
gines as engines. Both of these have 
had adequate treatment in other text- 
books. However, as the author 
pointed out at that time, in Diesel- 
electric plants the électric equipment 
is greatly influenced by the character- 
istics of the Diesel engine. In the first 
edition, the construction, operation, 
and maintenance features, were par- 
ticularly stressed and the aim was to 
discuss the subject for the man with- 
out a college education. 
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THE GRISCOM-RUSSELL CO., 4 





PURE WATER 


from any 
SALT OR RAW SUPPLY 


In central power generating stations and gen- 
eral industrial plants ... on naval and com- 
mercial vessels ... in refineries and chemical 
process plants ... wherever pure water is re- 
quired for boiler feed make-up, process work, 
or general services ... G-R Evaporators have 
established records for dependable, economical 
operation. These units do not require hand- 
scaling, and can be maintained by unskilled 
labor. Varying raw water conditions do not 
affect the product under wide limits. The dis- 
tillate produced meets the exacting purity 
requirements of present day practice. 





Ad 285 Madison Ave., New York 17, N. Y. 










Look into this 
G-R BENTUBE 
EVAPORATOR 


Note the rugged construction, 
unusually large clearances, and 
widely spaced tubes. The heat- 
ing surface of this unit consists 
of patented scale-shedding Ben- 
tube elements. Temperature vari- 
ations change the curvature of 
the tubes, thereby shedding the 
scale. G-R Bentube Evaporators 
can be furnished for large or 
small capacities, and. in single 
or multiple effects for any re- 
quirements. e 


GRISCOM-RUSSELL 
Picmeens in Heat Transfer Anparalus 
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TEMPERATURE 
REGULATORS 









































Fucl Saving 
Gta nls Ui 
CONTROL 


SaEN ee ene 


Usea Powers No. 11 Tempera- 
ture Indicating Regulator when 
you want the advantages of an 
easy-to-read dial thermometer 
combined with a dependable 
self-operating regulator. The 
dial thermometer gives a visual 
check on the performance of 
the regulator and makes it easy 
to adjust for the required op- 
erating temperature. Various 
dials and ranges are available. 


Is Easy To Install—because both 
the thermometer and the regu- 
lator operate from the same 
thermal system—only one 
-- tapped -opening - is -required. .- 
Write for Circular 2511 


THE POWERS REGULATOR CO. 
2746 Greenview Avenue, Chicago 14, Illinois 
231 E 46th St., New York 17, N. Y.— Offices 
tn 47 Cities. . . See your phone directory. 

7° 
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\ OVER 50 YEARS 


OF AUTOMATIC TEMPERATURE AND HUMIDITY CONTROL 



















In this second edition, the chapters 
on voltage regulation now include 
data on the new quick acting rheo- 
static type regulator, the electronic 
types, and the simple vibrating types. 
Automatic synchronizing using simple 
and inexpensive apparatus has come 
in to wide use and is fully discussed 
in the chapter on parallel operation. 

The chapter on engine governors 
has been largely rewritten to cover 
the many forms of hydraulic govern- 
ors now in use as well as the im- 
proved mechanical governors. Gov- 
ernor developments such as ‘“‘Synchro- 
phasing” and ‘“Auto-load” are also 
discussed. 

The chapter on automatic controls 


_and alarms for the Diesel engine has 


been greatly enlarged to include 
many specialized problems and dis- 
cussion of new devices, as well as 
typical hook-ups. The chapter on 
Diesel-electric locomotives describes 
recent developments in electric trans- 
mission systems during the past few 
years. 

The book discusses in detail the 
following subjects in individual sec- 
tions: Characteristics of Diesel En- 
gines; Alternating-Current and Di- 
rect-Current Generators for Diesel 
Drive; Voltage Regulation of Direct- 
Current Generators; Voltage Regula- 
tion of Alternating-Current Gener- 
ators; Parallel Operation; Engine 
Governors; Self-Operation of Diesel 
Plants; Automatic Controls and 
Alarms for the Diesel Engine; Elec- 
tric Starting of Diesel Engines; Start- 
ing and Stopping Generators and 
Voltage Regulators; Installation and 
Maintenance of Generators and Volt- 
age Regulators; Diesel-Electric Loco- 
motives. A detailed index is provided. 


Machine Tool Guide. By Tom C. 
Plumridge, Roy W. Boyd, Jr., and 
James McKinney, Jr. Copyright 1945; 
8% by 11 in., 630 pages; illustrated; 
cloth cover; published by American 
Technical Society, Drexel Avenue at 
58th Street, Chicago 37, Illinois; 
price $7.50. 

This book is a collection of detailed 
illustrations, drawings, specifications 
and complete technical details of all 
makes of automatics, boring ma- 
chines, broaching machines, contour 
machines, drilling machines, duplica- 
tors, gear cutters, grinders, hobbing 
machines, lathes, milling machines, 
planers, presses, shapers, slotters, 
tapping machines and special ma- 
terial. While a great deal of the 
equipment described is of primary 
interest to engineers in industrial 
production, nevertheless a_ large 
amount of it is of the type used by 
power and industrial engineers in re- 
pair and maintenance work. 

The information contained in this 
guide has always been more or less 
available in'some form in the individ- 
ual service manuals and catalogs of 
the various machine tool manufac- 
turers. By bringing it all together in 
one volume the authors have per- 
formed the same function for this 
field that is performed by various 
mechanical, chemical and other cata- 
logs in their field. This is the first 
time this has been done for machine 
tools and it would seem that the guide 
should be very useful to engineers in 
selecting such equipment for specific 
purposes. 





BRICKSEAL | 





REFRACTORY COATING 


WHEN 
COLD 


Brickseal becomes flint 
hard as it cools+—- 
protects walls from 
damage. 





PPLIED LIKE PAINT—Brickseal, a com- 

bination of high fusion clays and 
metal oxides, protects refractories . . . 
preserves brickwork . .. prevents crack- 
ing, spalling and flame abrasion. 

When heated, Brickseal deeply pene- 
trates the pores and joints of the bricks 
and forms a highly glazed ceramic coating 
for refractory walls. 

Brickseal is also used as a bonding 
material; it produces a tight brick-to-brick 
joint and welds the wall into one solid 
unit. Write for illustrated booklet; ask 
for a demonstration. 

Brickseal is semi-plas- 
tic when hot allowing 


it to expand and con- 
tract with the furnace 


WHEN 
HOT 







BRICKSEAL 


REFRACTORY COATING 
5800 S. Hoover St., Los Angeles, Calif. 
1029 Clinton St., Hoboken, N. J. 
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Separate catalogs, (“Engineering Manuals” if 
you like) on ten different gear driven Philadel- 
phia Products: MotoReduceRs; Worm Reducers; 
Herringbone Reducers; Spiral-Bevel Reducers; 
Planetary Reducers; Air-Kooled Worm Reducers; 
Speed Increasers; Gears (of every type); Coup- 
lings, and the famous Philadelphia “LimiTorque” 


Automatic Valve Operators. Any one, or all of 


a 


W- 


> 


PHILADELPHIA: 
GEARS 
SPEED REDUCERS 


MotoReouceR 


PLANE TORQUE 


FLEXIBLE COUPLINGS 
and 


LimITORQUE 


re @@ any or All OF 
THESE CATALOGS 


- hiladelphia 
Couplings 














.. IMITORQUE 
CONTROL 





wows mmcose me PHEADEL PRIA 
HIGH SPEED UHITS 





these catalogs gladly sent you on your business 
letterhead. 

And, may we offer the suggestion that it 
might pay you to consider buying all of your 
gear driven power transmission devices from 
one source—and thus place the responsibility 
for their performance with one 


firm. 
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MURRAY 


TURBINE GENERATORS 
















500 KW—PACKAGE TYPE 


The unit shown above was designed to deliver 500 
KW 50 cycle alternating current on steam at 285# 
gauge, 700 degrees F., and exhausting condensing to 
27 inches vacuum. Thirty identical units were fur- 
nished. 

Equipment included trip and throttle valve, oil relay 
governor controlling single throttling inlet valve with 
hand valve control for partial load operation, all 
service connections above floor line except gen- 
erator leads, drain piping brought to one point, and 
structural steel baseplate. The baseplate is suffi- 
ciently rigid so that the unit can be handled in one 
piece, and installed on the simplest of foundations. 


While “Package Type” units are furnished for export 
for installation in remote areas not previously sup- 
plied with power, similar designs can be made for 
industrial plants for main or standby power supply. 


MURRAY also produces: 
Mechanical drive turbines, horizontal and vertical 
Reduction Gears Steam Boilers 


MURRAY IRON WORKS COMPANY 


BURLINGTON, IOWA 


BUILDERS OF STEAM POWER EQUIPMENT FOR THREE QUARTERS OF A CENTURY 





CLASSIFIED ADVERTISING 
HELP WANTED 














SALES ENGINEER 


Familiar with power plants, to take 
full charge of long established branch 
office. This opening made available 
through the expansion of our business 
and promotions in our organization. 
Locations: Chicago, Philadelphia, or 
Detroit. 


THE DAMPNEY COMPANY 
OF AMERICA 


Hyde Park, Boston 36, Mass. 








WANTED — SUPERINTENDENT OF 
POWER, 28-35. Mechanical or electrical grad- 
uate. Must have previous experience in power 
plant maintenance and operation, and the de- 
sign and construction of pewer distribution 
system. Location: India. State age, experience, 
marital status, details of education, present 
salary and salary expected. Send photograph. 
Box 1497, Power Plant Engineering, 53 W. 
Jackson Blvd., Chicago, III. 











e 
DESIGN DRAFTSMEN and Detailers to Work 
on Steam Turbines. Previous experience desirable 
but not necessary. Worthington Pump and Ma- 
chinery Corp., Moore Steam Turbine Division, 
Wellsville, New York. 





WANTED—DISTRICT SALES MANAGER water 
treating and process equipment for liquids. Must 
be familiar with these lines and have held similar 
positions. Location New Yerk City. Write stating 
experience, education, age, companies worked for, 
references, positions held, salary expected, etc. 
Enclose picture. Box 1499. Power Plant Engineer- 
ing, 53 W. Jackson Blvd., Chicago 4, Illinois. 


BUSINESS OPPORTUNITIES 


WELL ESTABLISHED Pacific Coast organization 
with three offices and warehouses is interested in 
additional specialties for all or part of territory. 
Complete coverage on Marine, Industrial, Con- 
tracting and Jobbing Trade. Address Box 1492 
Power Plant Engineering, 53 W. Jackson Blvd., 
Chicago 4, IIl. 























JOHN PHILLIPS BADENHAUSEN 


INCORPORATED 
43 Years Experience in Power Plants 


‘ BADENHAUSEN BOILERS e SUPERHEATERS 
FIRING SYSTEMS e SAWDUST BURNERS 





After consulting us, a coke com- 
pany in Philadelphia doubled the 
steam output of its boilers. Addi- 
tional steam was made in the fur- 
naces, with no increasing draft loss 
and no loss in efficiency. And no 





costly new investment in boilers, 
housing, stacks, etc. 

How to increase the steaming ca- 
pacity of existing boilers is one prob- 
lem that John Phillips Badenhausen 
engineers have often. solved. 


Further information gladly submitted on request 
18TH FLOOR, PACKARD BUILDING, PHILADELPHIA 2, PA. 





CHANGE OF 
ADDRESS 


To avoid missing an issue or 
paying for forwarding post- 
age be sure to send a 
change of address to our of- 
fice. Changes réceived by 
the 20th of the month can be 
made effective for following 
month's issue. 


POWER PLANT 
ENGINEERING 
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YOUR SAFETY 
DESERVES THE PROTECTION | 











RM tt a 


HERE’S A PRECISION-OPERATING VALVE 
FOR SERVICE UP TO 600 LBS.—750°F. 


You’re looking at the FARRIS type 2575 Full When you specify a FARRIS type 2575, you 
Venturi Safety Valve. Its design was deter- get a precision-operating instrument . . . you 
mined by actual field service — without con- get minimum blow-down, non-shock operation 
sideration of manufacturing standardization.. . and rapid, high-capacity relief of over- 
Type 2575 combines all the outstanding ad- pressure. 

vantages of FARRIS design such as the one- 


piece Venturi port (which also forms the You owe it to the safety of your whole plant to 

gasket face) . . . secondary orifice with pre- specify a safety valve of the most advanced 

selected capacity . . . single blow-down ring. . . design and construction available. 

center-guide bushing . . separator bell . 

dual test-lever. Six advanced features that spell So why not write for the new FARRIS catalog 
t unprecedented boiler safety! NOW —while our address is before you. 













FE-524 


OQ 


CYA 


SAFETY and 




















FARRIS ENGINEERING COMPANY 


380 Commercial Ave., Palisades Park, N. J. ba 3 : _ RELIEF Wi L : 
FARRIS KEEPS PACE WITH ADVANCING POWER AND PROCESS "ENGINEERING 
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Fast, positive action. 


on drainage problems. 


You Can Trust 


NICHOLSON 
TRAPS 


=»To Solve Tough 
Drainage Problems 


For every power & process purpose. 
Enormous drainage capacity. 


Stainless steel where it counts. 
Sturdily built to take abuse. 
Plant-proved efficiency promoters. 


Reference-File CATALOG 444 


it’s a helpful standard reference 





W.H.NICHOLSON & CO. 








MODEL WO. Steam pres- 
sures to 500 Ibs.; air, gaso- 
line to 650 Ibs. 















MODEL JR. Weight-opera- 
ted. For steam, “yf \ ae 
pressures to 200 | 













160 OREGON ST. 
WILKES-BARRE, PA. 





When fitted with old-style valves, two 
vacuum pumps at the Eisendrath Glove Co., 
Chicago, had to be taken apart at least four 
times during. each heating season. Besides 
the expense of over-hauling, they were in- 
efficienf—had to click off 80 strokes a min- 
ute to maintain a 71 in. vacuum. 


After facing the seats of these two pumps 
and fitting them with 24 non-tilting COM- 
BINATION Pump Valves, the engineer, Hugo 
Beck, said: ‘Keeping a 26 in. vacuum now 
is easy ‘as pie. And the continuous straight 
lift action of these valves is helping us save 
quite a little coal a day." 


What COMBINATION Pump Valves are 
saving for hundreds of other plants they can 


















Where quiet, vibration- 

free pumping is essential, 
ae use an IMO... 

made for. 

handling oils and other liquids 

at all capacities and Pressures .27/ 


For further information write for Catalog I-127-G 


PUMP DIVISION OF THE 


DE LAVAL STEAM TURBINE CO. 


TRENTON 2 NEW JERSEY 


© 





Consult Us For: 


CHIMNEYS... 
FURNACE WORK... 
BOILER SETTINGS 




















save for you. They close quickly, reduce 
wear, prevent slippage, make steam do more 
work. Seat, stud and spring are made of 
long-lasting Phosphor Bronze. Widely used 
for Boiler Feed, Vacuum, Condensate and 
General Use Pumps. 


They match the satisfaction delivered by COMBINATION Silent Check Valves. 


COMBINATION PUMP VALVE CO. 


846 WIOTA STREET, 


January, 





PHILADELPHIA 4, PA. 
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AMERICAN CHIMNEY CORP. 
143 Fourth Ave., New York 3, N. Y.2 


BRANCHES: BOSTON @ PHILADELPHIA 
CLEVELAND ® DETROIT 
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x FOR ECONOMY 
* FOR FLEXIBILITY 


x FOR DEPENDABILITY 


Troy-Engberg Steam Engines are the most econ- 
omical drive obtainable when plant heat bal- 
ances are right, as they are in many plants. In 
these cases, generally power costs are so low as 
to completely pay off all investment and installa- 
tion costs in a few months or a year or two. 


That Troy-Engberg Engines are flexible is evi- 
denced by the fact that many companies, includ- 
ing utilities, have installed them for driving 
stokers on boilers operating under widely fluc- 
tuating loads. 


As for dependability, we refer you to oil refin- 
eries where many Troy-Engberg Steam Engines 
are driving those important charging and trans- 
fer pumps. Dependability is the first requirement. 


The modern reciprocating Troy-Engberg Steam 
Engine has so much to offer that its use should 
be considered for every drive in your plant. 
Single engines range up to 225 hp, vertical or 
horizontal; duplex, up to 450 hp. 





TROY 
ENGBERG 


TROY ENGINE & MACHINE CO. 


Established 1870 


883 RAILROAD AVENUE 


TROY, PENNSYLVANIA ~1-TEM-2 
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Distributors everywhere 








Cuts your gasket 
costs in half 


The most remark- 
able tool ever in- 
vented. 


Write for Booklet 


THE ALLPAX GASKET CUTTER 


Manufactured by 


THE ALLPAX COMPANY, INC. 


Mamaroneck, N. Y. 






















HELPS OUK READERS: 
Teaming up with The Associ- 
ated Business Papers helps Power 
Plant Engineering do a more 
timely, heads-up editorial job. 
For example, it brings us closer 
to Industry, Trade and Goyern- 
ment through the National Con- 
ference of Business Paper Edi- 
tors which meets regularly in 
Washington with the most im- 
portant men in Government, and 
in other large centers with busi- 
ness and labor leaders. 











HOW OUR MEMBERSHIP 





*CHARTER 
MEMBER 


IN ABP* 


HELPS OUR ADVERTISERS: 


A major aim of The Associated 
Business Papers is to aid adyer- 
tisers get a bigger return on their 
investment. Its own field work, 
like that of publisher members, 
shows that business paper readers 
want and need meaty, idea-ful 
advertising copy. Thus, a major 
ABP activity has been the pub- 
lishing of workbooks for sales 
and advertising men. 
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BOOST COMBUSTION 


EFFICIENCY WITH 


Manufacturers of Complete 
Fuel Oil Burning Equipment 


Gas and Pulverized Coal 
Burners 


Scores of steam plants, refin- 
eries, food — chemical 
and other plants are finding 
Faber Burners the answer to 
problems of restricted local 
fuel supply and demands for 
increased steam. 


These modern burners have 
been successfully applied to 
light and heavy oils, tar or acid 
sludge and in combination with 
Gas and Pulverized Coal Burn- 
ers. 


Faber Burners may be had with 
manual or automatic control, 
and in capacities from 5 to 
1000 gal. per hr. The oil burn- 
ers are designed for mechanical, 
steam or air atomization. 


If you are faced with fuel 
changes or the need of boost- 
ing the efficiency and outputs of 
your boilers, find out how easily 
Faber Burners can be applied. 


Ask for New Catalog No. 45 


FABER 


ENGINEERING COMPANY 
PHILADELPHIA 34, PA. 
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LEAKING TUBES 


in your condenser and 


ITHOUT DELA 











Condenser tube leaks are as inevitable as death 
and taxes. But you can insure yourself against un- 
timely condenser shutdown due to leakage by 
installing a Wizard Condenser Injector. It offers a 
practical, convenient, almost instantaneous 
means of stopping tube leakage, by injecting a 
harmless, inexpensive dry sealing compound into 


the circulating water when the leak occurs. 


WIZARD 


pensive and easy to install. No moving parts to Condenser Injector 


get out of ‘order. Hundreds of satisfied users Insures your plant 
ashore and afloat. Write for details and prices. against untimely 


condenser shutdown 


A highly skilled, specially equipped service organization, ready for immediate 
action anywhere on the continent, backed by engineering and manufactur- 
8 ing facilities producing over 3,000,000 sq. ft. of heat exchangers annually. 


CONDENSER SERVICE & ENGINEERING CO., JING. 


71 RIVER ST., HOBOKEN, N. J. Phone HOboken 3-4425 After 6 P.M. or Sundays - HOboken 3-4428 


bo 
seen ten ns ans 


The Wizard Condenser Injector is simple, inex- 
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LEARN THE SECRET OF 
BIG EARNINGS IN 


COMBUSTION 
ENGINEERING 


There are plenty of big jobs today 
in Combustion Engineering. Such 
jobs have always been big pay jobs 
—and today they are better than 
ever. High fuel and equipment 
costs means a greater demand for 
combustion trained men than ever 
before. 
Do you want such a job? You can 
have it—if you will train for it. 
And that is easy to do. Just a little 
of your spare time is required for 
the simple, easy-reading, practical 
Hays Home Study Course in Fuel 
and Combusiion engineering. 
For 28 years 
A few of our friends | W© have eeee 
whose employees have cialized exclu- 
advanced through sively in such 
Hays training: training. To- 
: 4 
tstorastion =| day, Hays 
trained men 


e Armour & Co. ag 
© Combustion are more in de- 












































Engineering Co. mand tha n 
© Riley Stoker Corp. ever. Now is 
© Iron Fireman Mfg. the time to do 

Co. what hun- 
e Commonwealth dreds of others 
4 see —, ‘ have done who 

e of Illinois 

Cities Service hold substan- 

(Oil & Power) tial positions 
and many others. of responsibil- 

ity today. 





Write for Free Book Now! 
Don’t Delay! Mail Coupon Today ! 
You can't lose by getting the facts. We'll 
send our book, “Opportunities for the 
Combustion Expert’ without obligation 
or expense to you. Learn how every lesson 
is administered by trained practical staff 
men who give the utmost in help and 
guidance. Get complete outline of course. 
Learn how to become a key man in Com- 
bustion, Send in the coupon now! 


Hays Institute of Combustion 

430 N. Michigan Ave., Chicago 11, Ill. 

(Dept. 21) 

Our 28th Consecutive Year 

me ee ee ee 

HAYS INSTITUTE OF COMBUSTION 

430 N. Michigan Ave., Chicago 11, III. 

Dept. 21 

Please send me your Free Book “‘Oppor- 
tunities for the Combustion Expert’’—No 
obligation. 
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BOILERS 





SEMAP OUT OF ITH" 


MARION SOOT BLOWERS modernize 
boilers right now! They do this work: 


@ Soot slows boilers down. MARION SOOT BLOWERS eliminate 


@ Increase boiler capacity and flexi- 
bility 

@ Save 5 to 10 percent on fuel biils 

®@ Do the job mechanically and quickly 


@ Blow out soot deposits without in- 
jury to baffles. 





stubborn soot with minimum waste of steam. Type “‘F”’ for water 
tube boilers blows in any length of arc from 15 to 345 degrees. 
No lugs, stops, pawls, nor pins. ‘“‘Keeps on Rollin’ ”’ to right or 
left as desired. Favorites with skilled engineers and power plant 
owners, MARION SOOT BLOWERS are made for all sizes and 
types of boilers. Parts are interchangeable. Continuous service 


with low replacement and repair costs. 


Write for Specifications and Prices 
Save Coal, Time, and Worry 








MARION MACHINE, FOUNDRY AND SUPPLY CO. + MARION, INDIANA, U.S. A. 


























BLOW—CLEAN—SPRAY 
with TORNADO 


WITH its 1 h.p. G.E. motor, TORNADO 
Portable Electric Blower blows dust, dirt 
and lint out of motors, generators, shaf- 
ting, ete. With bag and attachments 
added, it is convertible into a Vacuum 
Cleaner, for cleaning shelves, bins, floors 
and light salvaging. With other attach- 
ments, it can be made into a Sprayer, for 
spraying insecticides. Keeps equipment-and 
plant clean for increased production and 
lower costs. Saves power—reduces hazards 
lowers upkeep. 


Request details and FREE TRIAL Offer 


BREUER ELECTRIC MFG. CO. 
5108 Ravenswood Ave. 
CHICAGO 40 
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LaMOTTE 
BOILER FEED WATER 
TEST UNITS 


The LaMotte Research Department has 
developed a reliable series of chemical 
tests for boiler feed water control of 
the following constituents: 


Phosphates Dissolved Oxygen 
Chlorides Sulfates 
Total Alkalinity Hardness 

pH (Hydrogen-lon Concentration) 


For positive control of efficient water 
treatment, there is a LaMotte Unit for 
each constituent (Phosphate ie 
tor, illustrated and described yw). 
Each unit is simple to operate and_in- 
expensive to install. Write for illus- 
trated booklet describing this equipment. 


LaMotte 
Phosphate Comparator 





For control of phosphate treatment of 
boiler feed water. A rapid, simple and 
accurate method. The new [aMotte 
Comparator covers phosphate concentra- 
tions from 0 to 100 p.p.m. Can also be 
used for polyphosphates. Outfit comes 
complete with instructions. 
Price $15.00 f.0.b. Towson. 


LaMOTTE CHEMICAL 
PRODUCTS CO. 


Dept. P.P.E., Towson 4, Baltimore, Md. 
























Engineered for More and Cheaper Steam 
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A recommended method of installing 
CARBOFRAX silicon carbide brick in 
a boiler setting fired with a Riley stand- 
ard six retort Stoker is shown by the 
above illustration. The actual height of 
coverage is, of course, governed by op- 
erating conditions, But through the use 


of CARBOFRAX brick the end result 
is more and cheaper steam. 


Greater steaming capacity is a corollary 
to the installation of a CARBOFRAX 
lining. When used throughout and 
a few courses above the clinker zone, 
CARBOFRAX briek largely eliminate 


massive clinker formations. The full 
grate area is in use at all times for more 
efficient combustion. 


Greater production is also related to the 
longer life obtained from CARBOFRAX 
linings. Furnaces are kept in steady serv- 
ice. Outages for lining repairs are rare as 
contrasted with the performance of ordi- 
nary refractories. 


This longer life, in turn, means cheaper 
steam. Eight to ten years of service from 
CARBOFRAX brick is by no means un- 
usual. And with the excellent foundation 
which they provide the upper walls re- 
quire repairs less frequently. A reduction 
in both labor and materials costs follows. 


Engineering data on CARBOFRAX 
brick for boiler furnaces is yours for the 
asking. Write Dept. H-16 and we'll send 
it to you promptly. The Carborundum 
Company, Refractories Division, Perth 
Amboy, New Jersey. 


By CARBORUNDUM 


TRADE MARK 


“Carborundum” and “Carbofrax” are registered trademarks of, and indicate manufacture by, The Carborundum Company 
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This COULD Happen 








BUT IT NEEDN'T 

aan 
if you have smooth, hard and tough serviceable 
floors. 

The easiest way for you to get such floors, truck- 
ing aisles and platforms, is to repair or completely 
resurface them with STONHARD RESURFACER. 

This durable material is extra tough, shock- 
proof and fire-resistant. It is built to withstand 
the heaviest trucking and traffic. No cutting or 
ripping up of the old surface is necessary when 
making repairs or resurfacing with STONHARD 
RESURFACER. 

Easily applied by unskilled labor over con- 
crete, wood, brick or composition, STONHARD 
RESURFACER allows areas repaired or resur- 
faced to be used in 36 hours or less. 


STONHARD RESURFACER is sold on a 
“Satisfaction or No Charge” 

basis. Send the coupon below 

for a TRIAL drum or more } 
information. 





Stonhard Company 

811 Terminal Commerce Bldg. 

Philadelphia 8, Pa. 

_jSend us more information on your trial offer. 
“Send trial drum of STONHARD RESURFACER. 

















OFFICES AND STOCKS IN PRINCIPAL CITIES 
New York e Chicago e Detroit e Cleveland « Atlanta 
Los Angeles « San F; i eM 1 ¢ Toronto 


STONHARD COMPANY 


Building Maintenance Materials 





Serving the Railroads, Public Utilities and Industries Since 1922 


401 N. BROAD. ST., PHILADELPHIA 8, PA. 





Calif., Los Angeles—Continental Can Co., 3820 Union 
Pacific St., Los Angeles, plans installation of electric power 
equipment in new plant on East 50th St., for paper container 
division. Tract of land has been acquired, with existing two- 
story building, 120,000 sq. ft. floor space, to be remodeled 
and equipped at early date; new one-story addition will be 
built, approximately same floor area, as well as other build- 
ings. Entire project will cost about $1,500,000. Main offices 
are at 100 East 42nd St., New York, N. Y. 

Calif., San Diego—San Diego Gas & Electric Co. 861 
Sixth Ave., has plans maturing for expansion in local Silver 
Gate steam-electric generating station, including addition to 
building and installation of new turbine-generator and aux- 
iliary equipment for increased capacity. Extensions will be 
made in transmission and dstributng lines. Cost reported 
about $5,000,000. 

Fla., Moore Haven—Geddes Electric Cooperative, Inc., 
Moore Haven, has approved plans for new power plant for 
power supply for rural electric system. Cost reported over 
$200,000 with equipment. It is understood that Diesel en- 
gine-generator units will be installed. 

Fla., Ocala—Florida Power Corp., St. Petersburg, Fla., 
has approved plans for extensions in power plant in vicinity 
of Ocala, reported to cost close to $250,000 with equipment. 
Capacity will be increased. Extensions will be made in 
transmission lines in same area. 

Ga., Savannah—Robert Gair Co., Inc., 155 East 44th St., 
New York, N. Y., corrugated boxes and containers, has 
plans under way for new pulp mill and paper board mill at 
Port Wentworth, near Savannah. It will comprise several 
large multi-story buildings, with machinery and electric 
power equipment for heavy output. A power house is 
planned. Cost estimated close to $9,000,000. It is understood 
that project will be carried out during 1946. J. E. Sirrine & 
Co., 215 Main St., Greenville, S. C., are consulting engineers. 

Ill., Peoria—Babst Brewing Co., 221 North La Salle St., 
Chicago, IIl., plans installation of electric power equipment 
in new plant at Peoria Heights, comprising a seven-story 
brew-house, 89 x 135 ft., and four-story adjoining structure, 
86 x 136 ft. A boiler house is planned. Entire project report- 
ed to cost over $750,000. Harley, Ellington & Day, Stroh 
Bldg., Detroit, Mich., are architects. 

Ill., Springfield—Water, Light & Power Dept., is having 
plans completed for proposed extensions and improvements 
in municipal steam-electric power plant, known as Lake 
Side Station, with installation of new turbine-generator and 
auxiliary equipment for increased output. Cost reported over 
$2,700,000. 

Md., Baltimore—American, Can Co., 230 Park Ave., New 
York, N. Y., plans installation of electric power equipment 
in new plant at Erdman Ave. and North Point Rd., Bal- 
timore, where large tract of land has been acquired. It will 
comprise a main one-story building for tin can manufacture 
and several auxiliary structures, totalling about 20 acres of 
floor space in all. A power sub-station and boiler house are 
planned. Project will be carried out in 1946 and is reported 
to cost close to $6,000,000. 

Mass., Somerset—Montaup Electric Co., Fall River, Mass., 
will begin superstructure soon for addition to steam-electric 
power plant at Somerset, with installation of equipment for 
increased output. Stone & Webster Engineering Corp., 49 
Federal St., Boston,. Mass., is consulting engineer. 

Minn., Madison—Light and Power Dept., has plans in 
progress for expansion and improvements in municipal 
steam-electric power station, including installation of new 
turbine-generator, boiler and accessories. Estimates of cost 
being made. Perkins & McWayne, Paulton Bldg., Sioux 
Falls, S. D., are consulting engineers. 

N. J., Newark—Anheuser-Burch, Inc., 721 Pestlozzi St., 
Louis, Mo., brewer, plans power house at new brewery on 
Frekinghuysen Ave., near Evergreen Ave., Newark, where 
tract of about 18 acres of land was acquired a number of 
months ago. It will consist of several large multi-story 
buildings for brew-house, bottling works and other depart- 
ments. Electric power equipment will be installed. Cost re- 
ported close to $15,000,000. Proposed to carry out project 
during 1946. 
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Here is a unique gasket design developed in the Goetze Research 
Laboratory — Bellowseal, type U-B. 


It is a Serrated Type Gasket that literally uses the pressure to be sealed 
in, to exert a proportionate sealing pressure on the flange faces. 


This gasket consists of two discs of metal (Armco Iron, Low Carbon 
Steel, Monel or Stainless Steel) machined on their external faces with 
standard serrations and welded together around their outer periphery. 


It combines the pressure and corrosion resistant qualities of all 
metal gaskets with the light bolting requirements of a softer sealing 
medium. Line pressure entering the interior of the gasket exerts 
expansion pressure in excess of the required sealing force. 


It makes sense, doesn’t it? Let the pressure to be sealed seal itself 
against leakage. 





Ask to have your name added to the list of engineers receiving 
“The Gasket” — a series of technical bulletins containing original 
gasket data emanating from the Goetze Research Laboratory. Write 
on your company letterhead giving your position. 


GOETZE GASKET & PACKING CO., INC. 
17 ALLEN AVENUE, NEW BRUNSWICK, N. J. 
Boston New York Philadelphia Pittsburgh 
Cincinnati Cleveland Detroit Chicago 
Houston San Francisco Los Angeles Montreal 





& jo GASKETS @ 


“America's Oldest and Largest Industrial Gasket Manufacturer” 
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PRODUCTION for PEACE 


A year of remarkable history has just passed, in 
which the normal routine way of living for most 
every individual in many countries of the world, 
was disturbed. Citizens everywhere were de- 
voting their energies to war—to destroy, in- 
stead of to build. 


and NOW it is 1946 


1946 starts out with a fresh in- 

spiration to guide us in peace- 

Bi, time endeavors. Quaker had 
INDUSTRI AL no reconversion problem. The 
Rebihoe Paaiucts products of Industrial Rubber 
that Quaker is Goods which we manufacture 


making NOW for 2%¢ Very similar, whether used 


for war industries or for peace 
industries. The paper work on 
i f cancellations of Government 
Transmission Belting orders is just about completed. 
Agricultural Belting ‘ Paes 
" Full scale production on civilian 

Conveyor Belting dA 1 d 
Elevator Belting orders starte: ugust 17th an 
Air Drill Hose has been going on steadily 
Chemical Hose ever since. 
Creamery Hose Naturally we are making 
Fire Hose headway on our backlog of or- 
+ cnn ders. It: still will be several 

sate months before critical raw ma- 
Gasoline Hose seated aaielt’ ae able i 
Tank Car and Tank ne len ee 

Truck Hose quantities wanted. But we are 
Sand Blast Hose making better deliveries on 
Spray Hose many items, especially on Fire 
Steam Hose Hose, Mill Hose and in 
Suction Hose Wrapped Construction Hose in 
Oil Suction and sense SY anil Eee 

Discharge Hose _— rg . 
Winter Mose Our suggestion to the keen 
Road Contractors’ buyers, with an eye on the 

Hose future, is to place their orders 
Welding Hose well in advance of require- 
Tubing ments. This will insure getting 


Rod Packings : ‘ 
Sheet Packings poner merchandise when de 


Gaskets 
ner Anticipate your needs on 


Pump Valves Industrial Rubber Products and 
Moulded Articles send yourordersto Quaker NOW. 


civilian use 
(PARTIAL LIST ONLY) 


If there is a way to get it done 
QUAKER will do it 


QUAKER RUBBER CORPORATION 


Mfrs. Industrial Rubber Products 
PHILADELPHIA 24, PENNSYLVANIA 
NEW YORK - CLEVELAND - CHICAGO - HOUSTODR 

Western Territory 


Quaker Pacific Rubber Company 


San Francisco ° Los Angeles 
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N. Y., Camillus—Carrier Corp., 300 South Geddes St., 
Sy racuse , N. Y., air-conditioning ‘and refrigeration appara- 
tus, plans new plant at Camillus, near Syracuse, comprising 
a main building for parts production and assembling, and 
several auxiliary units. Electric power equipment will be in- 
stalled. A boiler house is planned. Entire project estimated 
to cost about $2,000,000. 

N. C., Gastonia—Gastonia Full-Fashioned Hosiery Co., 
Gastonia, plans new boiler house in connection with an ex- 
pansion program at mill. Program will include new plant 
units for knitting mill, dye house, etc., and is reported to 
cost over $400,000 with machinery and electric power equip- 
ment. Work schedule to begin soon. 

N. D., Valley City—Bd. of Directors, State Teachers’ Col- 
lege, plans extensions in power plant at institution, with 
installation of new turbine generating unit and auxiliary 
equipmient. Estimates of cost are being made. Jesse B. Har- 
ris Co., Wesley Temple Bldg., Minneapolis, Minn., is con- 
sulting engineer. 

Ohio, Bellaire—Ohio River Power, Inc., operating sub- 
sidiary ‘of Ohio Public Service (Cos, Hanna Bldg., Cleveland, 
Ohio, has plans maturing for extensions in power plant at 
Dilles Bottom, near Bellaire, with installation of new tur- 
bine-generator unit, high-pressure boiler and auxiliary equip- 
ment. Cost reported close to $2,000,000. Extensions will be 
made in transmission lines. 

@kla., Ponca’ City—Municipal Water and Light Dept., 
plans expansion in municipal power plant, with installation 
of new Diesel engine-generator unit and accessories. Cost 
about $350,000. Proposed to arrange bond issue in that 
amount. 

Ore., Salem—Sick’s Brewing Co., South Commercial and 
Trade Sts., plans installation of electric power equipment 
in new additions to plant, consisting of a main one-story 
building, 145 x 150 ft., and smaller structures. Work will 
begin soon. Cost reported over $300,000, with machinery. 
— Wohleb, Chambers Bldg., Olympia, Wash. ., is archi- 
tec 

Ss. C., Charleston—South Carolina Power Co., will begin 
superstructure soon for proposed new steam- electric gener- 
ating station on Ashley River, near city, recently referred 
to in these columns. Installation will include a turbine-gen- 
erator of 25,000-kva rating, high-pressure boilers and aux- 
iliary equipment. Completion is scheduled in spring of 1947. 
Cost estimated about $2,500,000, including transmission line 
extensions. Engineering Dept., ‘Commonwealth & Sonthern 
Corp., Alabama Power Bldg., Birmingham, Ala., is engi- 
neer. 

S. C., Rock Hill—Celanese Corp. of America, 180 Madison 
Ave., New York, N. Y., cellulose products, rayons, chemi- 
cals, etc., plans power house at proposed new cellulose 
acetate and rayon yarn mill near Rock Hill, where tract of 
over 1000 acres of land has been acquired. Plants will com- 
prise a number of one and multi-story buildings for each 
division noted. Electric power equipment will be installed. 
Cost reported close to $10,000,000. 

Tenn:, Nashville—Southern States Cooperative, Inc., 2101 
East Fort Ave., Baltimore, Md., commercial fertilizers, seed 
and farm supplies, plans installation of electric power equip- 
ment in proposed new plant at Nashville, where site has 
been secured. It will consist of several one-story buildings. 
A boiler house is planned. Entire project reported to cost 
over $400,000. 

Texas, Houston—Lloyd A. Fry Roofing Co., 5302 West 
66th St., Chicago, Ill., prepared roofing, roofing papers, etc., 
plans installation of electric power equipment in new branch 
plant on Houston-Goose Creek Hy., Houston, where tract 
of about 18 acres of land has been secured. It will comprise 
a main one-story building, about 150 x 1000 ft., and several 
auxiliary units. A boiler house is planned. Cost about $500,- 
000. Work will proceed at once. Olsen & Urbain, 9 East 
Huron St., Chicago, are architects. 

Wash., Friday Harbor—Orcas Power & Light Co., East- 
sound, W ash., will soon begin work on addition to power 
plant at Friday Harbor, near Tacoma. Equipment will be 
installed for increased capacity. W. S. McCrea, Jr., Perkins 
Bldg., Tacoma, is consulting engineer. 

Wash., Spokane—Washington Water Power Co., 825 
West Trent Ave., plans new power substation on 14- acre 
tract of land near city, estimated to cost about $300,000, with 
transformers, switchgear and auxiliary equipment. Work is 
scheduled to be carried out early in 1946. 

Wis., Beloit—Bd. of Education, V. F. Dawald, superin- 
tendent of schools, is considering construction of a boiler 
house for central heating service for public schools. Esti- 
mates of cost will be made soon. 
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Du Pont Improves Hydraulic Packing 


(ALL LEADING PACKING MANUFACTURERS CAN SUPPLY IT) 


Consider what would be added to 
packing performance if the basic 
fiber were continuous and man-con- 
trolled in uniformity. No exposed 
encis. No bulges. No weak spots. The 
results are long life for the packing 
... minimum friction on moving metal 
parts...lower maintenance. 


The Great Strength of packing from 


Du Pont Rayon T 126 derives from 
the chemical formula used and from 
special handling methods developed 
by Du Pont. 


A variety of Rayon T 126 packings 
are now offered for use on hydraulic 
equipment. Types are available for 
service against brine and hot or cold 
water ... at high or low pressures. 


the precision packing fiber 


Ask your supplier for a trial run 
of packing fabricated from Rayon 
T 126 and use as he recommends. 


RE6.U. 5. PAT. OFF 


BETTER THINGS FOR BETTER LIVING 
- +» THROUGH CHEMISTRY 


Ravon Department, E. I. du Pont de Nemours & Co. (Inc.) ... Wilmington 98, Delaware 
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Are You Equipped to Hold 
Your Job?—to Get a New One? 


The men who are holding good jobs today—who are not worrying about 
the period ahead—are those who have kept one jump ahead of their jobs. 
They are the men who are equipped with a thorough-going and growing 
knowledge of the business they are in. 


It works in the power plant field as well as in any other. Some men fit 
themselves to do a little more than their job calls for. They fit them- 
selves to do a little more than the other fellow. They miake a steady 
effort to equip themselyes with the best kind of job insurance there is— 
KNOWLEDGE. 


How about you? Do you know how quickly knowledge will pile up— 
how quickly you will become more valuable—if ou spend a few minutes 
a day, regularly, studying sound books like the McGraw-Hill Library 
of Power Plant Practice? Do you know how easily it can be managed, 
paying only a few cents a day, while you use the books? 


Thousands of men have followed this plan to win advancement or to 
make their jobs safe. You can too. Read about this Library and our 
10 Day Examination Offer. Then send the attached coupon to us today. 


POWER PLANT PRACTICE 
(6 volumes—2,477 pages, 2,404 illustrations) 


The Library of Power 
Plant Practice is the 
standard of the power 
plant field. It is accurate 
—it is thorough—i. is com- 
plete. It is the result of 
years of experience with 
power plant problems. The 
man who has it has the 
best. The Library covers 
the whole field — nothing 
is omitted. The solution 
of every problem is plainly 
worded or pee with 
a clear illustration. The 
little stickers and the big 
troublesome problems are 
all worked out in advance 
for you. There can be only 
one result from studying 
these books a few minutes 
each day—more money in 
your pocket. 


No books dealing with the 
work of the power plant 
man were ever so com- 
plete — so authoritative — 
so practical in text and 
illustrations as these. The 
man who puts this set of 
books into his library can do so knowing that he has the utmost in 
power plant books—a set that will give him, in language he can under- 
stand, all the information he needs in order to get ahead’ in his work. 








Easy to Understand 


These books are written in everyday easy-to-understand language. They 
are written to help the man on the job. It is just as if the author were 
working in the plant by your side and giving you the benefit of his vast 
knowledge, man to man. There’s no bunkum in this Library, nor is it 
cluttered up with impractical theories. It is a Power Plant Library 
FOR POWER PLANT MEN. 


Glance at the titles of the books in the photograph. They will give you 
an idea of how completely this Library covers Power Plant Practice. 
Here you have all the information necessary to make you indispensable 
on the job. 


See it 10 days—Send no money 


Fill in and mail the coupon below and we will send you the six volumes 
of the Power Plant Library for 10 days’ Examination. If you decide to 
keep the books after examining them, just send $2.00 and then $2.00 a 
month until the total low price of $16.00 has been paid. See the coupon 
below for details. Send it Now and HOLD THAT JOB. 


McGRAW-HILL 
ON-APPROVAL COUPON 





' ' 
' ] 
t McGRAW-HILL BOOK CO., 330 W. 42nd St., New York 18,N.Y 8 
J 1 
g Ship to me, charges prepaid, the six volumes of the Library of Power § 
@ Plant Practice. If satisfactory, I will send $2.00 in ten days and $2.00 & 
; a month until the price of $16.00 has been paid. If not wanted I will & 
1 return the set to you postpaid. (To insure prompt shipment write : 
8 plainly and fill in all lines.) 1 
‘ ' 
‘ NIN osc wo oe cc casnweuk Se erupvebarpccgusietvegabeantecpupoeny meveceeeetsapeupeey 1 
] ' 
NN icin scaien Hakan seessk ea neusepaemeaeinearinseeetgtaans dia eiegeteian aa ' 
ft a 
et I A OR og OE Ie See ceca come ' 
1 ~ 
a RNR soo cca sap actphi nian ri ekkac egies ecm anetan dank <pheens eres Pere ae cece ee ' 
] | 
Pray Gr WRN DIG VOR... conc scheco cen ieee one PPE—1-16 §% 
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Better Gage Visibility 
and Safety with 


RELIANCE 


You Don’t 
Have to 


at 
Water 
Levels 


Tierz’s DANGER in guessed-at water 
levels. Today, Reliance PRISMATIC Inserts 
bring the sharpest reading possible to gages 
on boilers, surge tanks, heater tanks— any 
vessel requiring the safety of a quickly 
readable water gage. 


Valuable in any location, whether in open 
or in hard-to-see positions, the PRISMATIC 
window shows water in black and steam in 
white—easily read from a distance. Further 
important safety lies in the heat treated 
shatter- proof glass, which is securely clamp- 
ed in strong insert body. 


Reliance PRISMATICS are designed for 
various pressures and furnished in several 
single lengths, or assembled (at factory) in 
multiples to fill any vis- 
ibility need. 
ee New Bulletin No. 
Relignrin fully describes the Ke 
liance line of PRISMATIC 
Water Gage Inserts. Write 
for your copy today. 


The Reliance Gauge 


Column Company 
5902 Carnegie Ave., Cleveland, Ohio 
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Wing 
Type R 
Turbine 
Blower 


Anticipating the “world of tomorrow” is the 
streamlined harbor tug, tht “Edward J. Engel,” 
built by Consolidated Steel Corporation of 
Maywood, Calif., after designs by Joslyn & Ryan, 
naval architects, for Atchison, Topeka and 
Santa Fe Railroad. 

The B & W single-pass heater-type boiler is 
equipped with two wide-range oil burners, 
mounted in a wind box on the furnace front, 
in which is also mounted a Wing Turbine Driven 
Forced Draft Blower, as shown. 

From small tug to ocean liner, Navy or Mer- 
chant Marine, Wing Turbine Blowers have been 
providing dependable, compact, flexible and 
economical service over nearly half-a-century. 

for Yet it is as modern and up-to-date as the 
Mounting streamlined tug for whose boilers it supplies 
Windbox the forced draft. 
Write for Bulletin SW-I 


L.J. Wing Mfo.Co., 64 Seventh Ave. 


New York II, N. Y. 
Factories: Newark, N. J. and Montreal, Canada 


TURBINE BLOWERS 


FORCED DRAFT OR VENTILATION 
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EQUIPMENT 


PATTERSON-KELLEY 
Heat Exchangers 


AND 
Process EGuipnment 


as the refrigerant. 


for any system or operation requiring 
the transfer of heat to or from a liquid 


or gas such as this cooler using Freon 


HEAT TRANSFER 








eee heat exchangers, waste heat re- 
claimers, evaporators, condensers . . . it is 
in the field of such heat transfer equipment that 
our engineers have served industry for years, 
specializing in the design and manufacture of 
many types for many diverse requirements. 


ay 


When you have a problem involving heat trans- 
fer equipment, or when you are ready to place 
an order for such equipment, this group of heat 
transfer ‘‘specialists” is in a position to give you 
the best design for your 

requirements. 


ru PATTERSOM-KELLEY 
, iin 


EAST STROUDSBURG, PENNSYLVANIA 


BOSTON 16, 
96A HUNTINGTON AVENUE 


PHILADELPHIA 3, 
1700 WALNUT STREET 


NEW YORK 17, 
101 PARK AVENUE 


CHICAGO 4, 
RAILWAY EXCHANGE BUILDING 


Representatives in All Principal Cities 





HERE’S THE NEW QUICK WAY TO 


FIX BROKEN 
CONCRETE FLOORS 


Tamp! Truck Over! No Wait for Setting! 
Use durable INSTANT-USE . . . a tough, plastic material which you 
simply shovel into hole—tamp—and run traffic over immediately. NO WAIT- 
ING. Bonds tight to old concrete. Makes smooth, solid, heavy-duty patch. 
Withstands extreme loads. Keep a drum on hand for emergencies. Im- 
mediate shipment. 


coon for FREE TRIAL OFFER 


INSTANT-USE 


1 FLEXROCK COMPANY 
3623 Filbert St., Philadelphia 4, Pa. 


Please send me complete INSTANT-USE_infor- 
mation and details of FREE TRIAL OFFER—no 
obligation. 

MWAIME 5a chap oan ticancvensencasansinscs avecdussinacachasentasenconesepeatecere ties 








ed acceptance of Mercoid Controls is universal. 
e reason is based on their record for dependable 
operation and long service. They are easy to install, 
adjust, and require practically no attention. 

The hermetically sealed mercury switches used in 
all Mercoid Controls are dust, dirt and corrosion- 
proof, thus assuring positive performance under all 
operating conditions. - 


Temperature Control— For 
numerous applications. The op- 
erating range is plainly indi- 
cated on a visible dial. No 
guesswork—easy to adjust. 


Pressure Control—for var - 
ous industrial applications. 
The operating range is plainly 
indicated on a visible dial. Ad- 
justments are easily made. 


See catalog No. 600 for complete information on all types of Mercoid Controls.. 
THE MERCOID CORPORATION 


421! West Belmont Avenue, Chicago 41, Illinois 


190 January, 1946—POWER PLANT ENGINEERING— Chicago, ll. 














KES 
[UM WATER TUBE 
\ BOILERS 


Mater Tube Boilers are especially de- 
roduction of maximum steam at all 
ing is assured by fast, unrestricted 
oducts of combustion travel through 
ed passages which provide maximum 
with water heating surface. Proper 
assures more effective absorption of 
bm the furnace. Entire installation read- | 
or inspection and maintenance. Write 
formation on how Wickes 3-Drum Water 
will insure faster, more efficient power 
your plant. 
: Detroit, Mich.; Chicago, IlI.; New York City; Mil- 
}; Pittsburgh, Pa.; San Jose, Calif.; Tulsa, Okla.; Fort 
3 Portland, Ore.; Saginaw, Mich.; Mexico City, Mexico, 
3 Indianapolis, Ind.; Baltimore, Md.; San Francisco, Cal. 


WICKES BOILER COMPANY, SAGINAW, MICHIGAN 
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A boiler feed pump in a Philadelphia plant ceased to deliver. 
Inspection showed that the valve seat had become loose, worked 
up and down and worn out the threading. 


To obtain a new oversize seat would have meant long delay. 
The engineer remembered Smooth-On No. 1 Iron Repair Cement. 
He had the worn valve seat cleaned, then reset it with Smooth- 
On and let it stand overnight . . . next morning the pump went 
back into regular service. Three years later the valve was re- 
ported still working perfectly under 125 Ibs. pressure at 200°F. 


Smooth-On No. 1 has been sealing cracks, stopping leaks, 
tightening loose parts and fixtures in mills, plants and’ factories 
for the past 50 years. A standby with engineers, mechanics and 
maintenance men for both emergency and routine repairs. Effec- 
tive, lasting, inexpensive. Your supply house has it in 1-, 5-, 25- 


and 100-lb. sizes. If not, contact us. 
FAMOUS REPAIR 


atl Be HANDBOOK 


Over 1,000,000 already put in circulation. Clear, concise direc- 
tions for dozens of ‘practical, tested, shortcut repairs made with- 
out heat. 40 pages. 170 diagrams. Pocket size. Just mail the 
coupon. 





FILL OUT AND MAIL NOW 


Smooth-On Mfg. Co., Dept. 31 
5’0 Communipaw Avenue, Jersey City 4, N. J. 


SMOOTH-ON 
CEMENTS 


a 


a! 
< 
‘\ we) 
ue 
as 
baotur Car o< Boat 
Home factory . 


Power Plant 


Tlease send me Smooth-On Repair Handbook. 


Address 
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Do it with SMOOTH-ON 


The Iron Repait Cement of 1000 Uses 


pos DETAILS 
L/QUIOS WORTH STORING ARE WORTH MEASURING" 


rae LIQUIDOMETER cor» 


36-31 SKILLMAN AVE., LONG ISLAND CITY,I,N.Y. 





THERM-O-TILE 


Reg. U. S. Pat. Off. 


is known to Leading Engineers as the 


PERMANENT 


Underground Pipe Conduit 


It is Stronger . 

It is More Efficient 

It is Superior in Every Way 
It is Competitive in First Cost 
It is More Economical 


Bulletin 381 tells 
about the many out- 
standing advantages 
agg by Therm-O- 

ile. Ask for a copy. 


Sold and installed by Johns-Manville Construction Units in 
all Principal Cities. See Sweet's Architectural File, or, 
The Heating Guide 


H. W. PORTER & CO., INC. 


829-E Frelinghuysen Ave. Newark 5, New Jersey 
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vatican 


MILLIONS 








TUBES 
that are 
worth 


At stake in every foot of B&W boiler tubing 
is the 64-year reputation for dependable per- 
formance earned by millions of dollars worth of 
B&W industrial, central station and marine 
boilers. 

No one could be more directly concerned with 
a boiler's performance than the boiler maker— 
and. a boiler is no better than its tubes. No one, 
therefore, has a stronger incentive than B&W 
to produce the best possible boiler tubes . . . be- 
cause no other tube manufacturer is an integral 
















a 





fe 





j 


part of an organization that also builds boilers. 
Every time you buy B&W tubes for any steam 
generating or heat transfer equipment, you get the 
same high quality, safety, dimensional accuracy 
and easy workability insisted upon in B&W tubes 
for all new B&W-built boilers. Besides, you get 
tubes matched to your specific service conditions 
without prejudice toward any type or materials 
because B&W makes BOTH SEAMLESS - and 
WELDED TUBES—all to one high standard—for 
every power plant requirement. 









« WILCOX 


S£Aam ML 

@ WELDED TUB 

he ww SABCOc, E Ss 
ane bl omsion waldo Ty. 


tamiess SOMPany 
SEAVER Fay A anon 
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BABCOCK 











aed 


GIVES You 

THE ANSWERS 
TO PUMP- 

ENGINEERING 


a 


A timely contri- 
—— e — 
P na ' t 16 pages 0 
For detailed description : factual data. just 
of this modern station \ | when vital ond 
see Nov. 1944 Power 4 a = 
Plant Engineering. M cthentic facts, 
'4 sound experience 
and advanced 
engineering prac- 
tice. 





Here, under one cover, are hundreds of handy tables and 
diagrams you need every day. Revised, improved and new 
data governing the correct layout and installation of sewage, 
drainage, processing, heating systems, etc. Describes clearly 
and exactly the way to do the job right. 
Indispensable to Engineers, Plant Managers, Maintenance 
O . ° Men, etc. Sent free to Executives in response to their requests 
NCE a company puts in Connery Breechings, on business letterheads. Otherwise, $2 per copy. 


Ducts, or Uptakes there’s usually a “repeat” 
order in the offing. When more equipment of this ECONOMY PUMPS, INC. 
type is required—for new plants or replacements of HAMILTON, OHIQ - U. S.A. 
old equipment—Connery Construction gets the call. 
This happened recently up at Williamsburg, Pa., 
where the Pennsylvania Edison Company installed 
Connery Breechings, Ducts and Coal Chutes. Engi- Use 
neers for the Company knew the advantages of 
Connery Expansion-Stiffened Construction, had seen 


it deliver non-buckling, leakproof and long-lasting ¥ 
service on previous Company jobs; considered it for trouble-free valve jobs 


still the outstanding buy. a 
Let us tell you more about Connery Construction, note how easily and 
or submit suggestions and estimates on your fabri- Jity Dise Holder 
cated steel plate jobs. slips off the stem 
aoe ed the dise 
—— — i ock nut to remove 
*&Connery Connie with Accordion-type Ex a ie a ao 
pansion Stiffeners—won’t warp or buckle. It absorbs off and replaced in a 
all expansion and contraction; stays air-tight be- jiffy. 
cause all joints are electrically welded; prevents 


corrosion and reduces maintenance costs. 


CONNERY CONSTRUCTION CO. 


Second and Luzerne Sts., Philadelphia, Pa. eens wiiaaaiainiactia. 
tle—tough, yét resilient, 
Vulcodisc will not swell, 
warp or seften—in fact, 


its absorption is less than 
1 per cent... . That is 
why an old Vulcodisc 
comes out of the disc 


holder as easily as a new 
ene goes in. No need for 


EXPANSION STIFFENED hammer and chisel to cut 


the disc out in pieces— 
distorting and disfiguring 


iia |... ...—_ 


Cincinnati, Ohio 
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ON THE JOB SHOWN HERE... 


DIMENSIONS OF BUNKER: 
32’ long x 16’ wide x 26’ deep. 


WIRE MESH: 


nee when armored with 6 x6 mesh (#10 wire) spot weld- 


ed to % inch nuts which were 





welded to the shell on 12-inch 


LUMNITE linings! — 


| part Lumnite to 3% parts sand 


3 bys P « and sufficient mixing water to 
Protective linings of corrosion-resistant concrete— made provide a plastic mixture. Con- 
with LUMNITE —will increase the life of your coal bunk- OS Se 


ers. For this super-tough concrete withstands abrasion 
and resists corrosive action of acid waters. 











LUMNITE linings may be plastered over reinforcing 
mesh (like the see sa in the picture), shot - with catchers and ash-hoppers from corrosion, abra- 
& gun ad cast in forms. senapenai LUMNITE is a rapid- sion and high temperatures. Write for informa- 
hardening cement, the bunker is ready for use 24 hours _ tion on the type of LUMNITE lining to use on 
after the concrete is placed. your job. 


© tue artas LUMNITE cement company 


' : (United States Steel Corporation Subsidiary) 
135 East 42nd Street - New York 17,N.Y. 
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LUMNITE linings also protect flues, stacks, cinder- 








A STURDY 


FOR 
YOUR 
BOILER 
BLOW-OFF 


ERLASTING “Duplex” Boiler Siw. 

d you'll get PROMPT, DEPENDABLE 

. .. and no more blow-off troubles! 
The EVERLASTING Lever- operat 
Valve (shown on the LEFT of the 
provides QUICK opening and el 
An easy, quarter-turn short- rO 
movement of the lever assures: 
pipe-size opening with - 
through flow ... or drop-tight closing 


off Valve 
valve tec 


This is the 
SEALING Valve 


edeiing drop-tight seal. 


The EVERLASTING Wheel - operated 
Angle Valve (on the RIGHT of the 
Unit) bears the shock of the blow-off 
_ force. It supplies enduring resistance 
to the erosive action of abrasive 
solids usually present in boiler blow- 
off water. No pockets anywhere in 
this valve for the lodgement of solids. 
A sturdy long-life team—this EVER- 
LASTING Duplex Valve Unit! And it 
meets all code requirements for your 
boiler blow-off service. Built with 
various features, for pressures to 
600 Ib., sizes 112” to 22”. Either valve 
available separately. 

Write today for EVERLASTING Bulletin E-100 giving 
the complete story—no obligation! 


EVERLASTING VALVE CO., 49 Fisk St., Jersey City 5, N. J. 


This is the 
BLOWING Valve 


» FOR EVERLASTING 
PROTECTION 


FYR-FEEDER 
wees STOKERS 


SPREADER 


BURN COAL LIKE OIL 


Save with FYR-FEEDER—Burn less coal—Cheaper coal—Local coals—Screen- 
ings—Coal Yard Sweepings, wet or dry—WET coal is no handicap. 


a FYR-FEEDER 
' exclusively employs 

< air JET Coal 

PROPULSION 


Fines burn in suspension, larger pieces are 
spread evenly over grate. 

FYR-FEEDER increases boiler capacity — 
responds instantly to sudden load variations— 
requires no special skill or experience to 
operate—thin fuel bed eliminates clinkers— 
makes fireman’s work much easier—no bank- 
ing losses. 


CHANGE OVER TO FYR-FEEDER NOW 


Easily installed in minimum time 


FYR-FEEDERS are built in sizes to burn from 300 to 12,000 Ibs. coal per hour. 
If you are or expect to be in the market for automatic coal burning equipment 


Wire or Write 
FYR-FEEDER Stoker Division 


AMERICAN COAL BURNER COMPANY 


Engineers 


22—18 E. Erie St. Chicago, 11, Ill. 














Do Away with Dangerous 


LADDER WORK 


Stop climbing lad- 
ders to open and 
close those “high up” 
valves. Equip them 
with Babbitt Sprock- 
et Rims and you can 
control them quickly 
and safely from the 
floor. Babbitt Rims 
are easily attached 
and low in cost. They 
show real savings in 
time and steam—help 
guard against acci- 
dents. Now is the 
time to fit your over- 
head valves with 
Babbitt Rims. Write 
today for further in- 
formation. 


BABBITT STEAM SPECIALTY CO. 


South Water, Spring and First Sts. 
New Bedford, Mass., U. S. A. 


Babbilit 


Adjustable 
SPROCKET RIM 
with Chain Guide 
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TER (oMBUSTION cpFICIENCY 


with ANY GRADE OF COAL 
UNIFORMLY CRUSHED 





















AMERICAN “S” -Type 
RING CRUSHER 
COAL is SPLIT Shredder Rings of maganese steel are a 


patented feature of American Rolling Ring 
Crushers exclusively. The twenty cutting 
teeth on the shredder rings revolving at 
terrific centrifugal force split the coal in- 
stead of crushing it, to prevent clogging 
and minimize unwanted sizes. 


After installation of American Rolling Ring 
Crushers, power plant studies show total cost 





of crushing coal, including power, labor and 
depreciation costs, to be, in many cases, less 


Without the use of shear pins or other 
safety devices, damage from metal contact 
is entirely eliminated by the deflecting ac- 
tion of the free swinging shredder rings. 


than Ic per ton. 





American Rolling Ring Crushers split coal uniformly to exacting speci- A few of the many power plants 
: A ‘ : 3 ; : : which have one or more Amer- 
fications in a wide range of sizes. Run of mine coal reduction is obtained ican Rolling Ring Crushers in- 


stalled: 


Alabama Power Company 
Indianapolis Power & Light Co. 


in any degree of fineness—for stoker or pulverized coal firing—without 
subsequent screening. 


This uniform reduction of coal provides, not only increases in normal Central Illinois Light Company 
operating efficiency from 214% to 8%, but also increases combustion Peete ss — Company 
: ; f ; ompany 

efficiency by at least 3% through reduction of ashpit losses and excess-air Pennsylvania Power Company 

incurred in less uniform coal reduction. Carnegie-Illinois Steel Corporation 
; : pre West Virginia Pulp & Paper Co. 

Investigate American Rolling Ring Crushers for modernizing the fuel feed American Gas & Electric Company 

system in your boiler-room operation. Shell Petroleum Corporation 


The informative, valuable booklet “Crushing Coal at Less Than lc Per Ton” 
will be sent you upon request. Write for it now. 






Ogee tag Crashers and Palacrzen ee 
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PHOENIX 
WY) a 
FLANGES 














When the need is for maximum strength, 





dependability, and long life, be sure to 






specify Phoenix Flanges. They’re drop 





forged of a mild steel especially suited to 





welding and machining and are available 






in a wide range of styles and sizes. They 






can also be supplied in Stainless steel, 





Everdur brass, and other alloys. 






Every Phoenix Flange complies with 
ASA requirements and ASME and ASTM 


specifications. 







If you have not yet received your copy 
of the new Phoenix Flange Catalog, write 






_for your free copy today. 











Flange Division of 
PHOENIX MANUFACTURING COMPANY 


Catasauqua, 
Pennsylvania 















NOW AVAILABLE! 


COPPER COILS FOR 
HEAT RECLAIMING 


*REMPE WELDED 
COPPER COIL 


Copper coils and copper headered assemblies are now being made for 
heat reclaiming application—engineered and built to meet your particu- 
lar requirements. 


What are your coil problems—heat exchangers, feed water heaters, coils 


for refrigeration machines or processing? 


For these conditions and'many more, Rempe offers a service in en- 


gineering and building coils of any material to your specifications that 
will give you the most practical solution. pameee 


* Illustration shows Rempe AIll- 
Copper Heat Reclaiming unit 24 
feet long with 5” O.D. Copper 
Header. This unit is used for re- 
claiming heat from waste process of 


water to preheat fresh water in 
Large Laundry installation. 

Consult with our engineers—quo- 
tations gladly submitted on receipt 


blue prints or specifications. 


REMPE COMPANY 


344 No. Sacramento Blvd., Chicago 12, Ill. 


























C. H. WHEELER OF PHILADELPHIA 


STEAM CONDENSERS 






STEAM EJECTOR TYPE VACUUM PUMPS 


MECHANICAL DRAFT WATER COOLING TOWERS 


19th ST. 


DECK MACHINERY 


C. H. WHEELER MFG. CO. 


and LEHIGH AVENUE, 


PHILADELPHIA 32, PA. 

































a 








MANZEL LUBRICATORS 











bricators. ri 1 
precision, Manzel Lubricators deliver 
exactly the right amount of oil to each 


NEVER FORGET! 


You can be sure your engines, 
pumps, compressors or other machin- 
ery are properly lubricated if hae | are 
equipped with Manzel Force Fee 


Lu- 
Operating with clock-like 


lubrication point on each 
pump stroke. 

Feed is easily adjusted and 
very accurate. Once feed is 
set, Manzels require no at- 
tention except to maintain oil 
supply in reservoir. Manze 
Lubricators are simple, de- 
pendable, economical. 


Write for Catalog 25-D 


MANZEL BROTHERS COMPANY, 327 Babcock St., Buffalo 10, N. Y 
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High pressure — 
boiler feed pumps 

with 0-100% 

: capacity control — 

have constant speed, 
high efficiency .. @ 

with 
distinctive simplicity 


Whether the pressure is 500 PSI or 5000 PSI, the 
Worthington Automatic VARIFLO Triplex Power 
Pump is your best selection for a high pressure feed 
pump for boilers and desuperheaters. 

The photograph shows the easy accessibility of the 
stuffing boxes on top of the cylinder (an exclusive 
Worthington design), making routine attention easy 
... The first Worthington VARIFLO in service taken 
down after 12 months of continuous service, showed 
tool marks still evident on the stroke-changing ele- 
ments. . . . The features listed below mean reduced 
operating costs, uninterrupted and continuous service. 


1, Stepless capacity variation from 0% to 100% thru 
a simple, compact and proven mechanism. 

2. Full accessibility of stuffing boxes, plungers, 
valves and running parts, simplifying operation 
and maintenance. 

3. Patented flange and screw type stuffing box gland 
tightens evenly on packing. Gland cannot become 
cocked when adjustment is made. 

4. High efficiency over full range of capacity and 
pressure. 

























5. A standard constant-speed motor or turbine may be 
used for driving with resulting over-all economy in 
power consumption. 

6, Pressure-lubricated drive shaft and stroke-changing 
elements are a self-contained assembly. 

7.: Lubrication is fully automatic with splash and 
pressure system to all bearings. 

8. Crankshaft is at the bottom, engine-style — loads 
are transmitted and supported close to foundation. 

9. Running parts are fully enclosed. 

Bulletin W-414-B50 on Worthington VARIFLO 
Power Pumps is ‘‘must’’ reading for all asus 
engineers interested in efficient boiler feed 
service. Write for it today. Worthington Pump 
and Machinery Corporation, Harrison, N. J. 


WORTHINGTON 
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Centrifugal | 


Vertical Turbine 
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PREVENTS TUBE CLEANER TRACKING 
STOPS TUBE DAMAGE 


The operator of Airetool Tube Cleaners need have no 
fear of cleaner damaging tubes. That is because the mew 
form cutters, used in Airetool Tube Cleaners, eliminate 
the tendency of the cutter to track. The periphery of the 
cutter is milled to divide sections of the circumference in 
teeth of various pitch, which prevents the cutters finding 
same spot in a tube wall during each revolution—an ex- 
clusive Airetool development. : 


Other Airetool Tube Cleaner features are: A 28% 
more powerful motor made possible by the Airetool Bal- 
anced Rotor and Power Seal, precision construction of 
finest alloy steels, ease of operation. Made for tubes 12” 
to 24” I.D.; straight or curved. 


AIRETOOL TUBE EXPANDERS 


Airetool Tube Expanders are precision tools, made to 
efficiently and thoroughly perform any tube rolling opera- 
tion. They are precision built of heat treated alloy steel, 
with a maximum amount of tortional strength provided 
in the mandrel to resist the extreme twisting action and 
another special alloy steel in the roll to resist compression 
during the rolling operation. Made for tubes 14” to 12” 
I.D.; straight or curved. 


Airetool offers a complete line of equipment for tube 
maintenance including tube jigs, gauges and calipers. 


Write Dept. PY For Complete Information and 
Helpful Bulletins 


Airetool & Yost-Superior Factory Bldgs. 
Springfield, Ohio 


MANUFACTURING 
COMPANY 


AIRETOO 








“PENNSYLVANIA’ 





1083 8 





The performance of two large “Pennsylvania” Bradford Break- 
ers at this Station, installed in 1923 and 1926, has again proven 
the endurance and low cost operation of this type, in service 
where unfailing dependability is a “MUST.” 


As a result of this performance, duplicate Bradfords were in- 
stalled in a later Station of the same system. 


There are some 60 of these Central Station Bradford installa- 
tions in the U. S. A., and more in process. 


Installed capacity of “Pennsylvania” Coal Preparation Equip- 
ment at home and abroad, now approximates 300,000,000 tons 
per annum. 


We Will Be Glad to Furnish Performance Data. 


F SVU Associated with 
tes Verk @ Pittsburgh PENm@eAN IA amt: >in Eng. 
Chicago @ Los Angeles § CRUS PANY es tie ‘ 

1706 Liberty Trust Bldg., Philadelphia 7, Pa. 


COAL PREPARATION 


BARES ‘> Gage Glasses 


= b 































































for Boil Flat Glases (Type “A Plain, pe 
oF bollers “RB” Reflex). Also Mica Shields, aa 
Tanks, etc. Pgs Sn ~~» 
all Pressures yl 

aia RUBBER GASKETS 


supplied in all sizes 
All shipments from stock. Send for catalog. 


CMAT WATER COLUMN & GAGE CO. 


Livingston, N. J. Livingston 6-1400 



























Boiler Feed Water Controllers 


maintain a constant water level 
in your boilers, feeding them in 
proportion to evaporation. 


Let us send you Circular E-12 


THE C. E. SQUIRES CO. 


E. 40th St. and Kelley Ave. 
Cleveland, Ohio 
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Now, More Than Ever.. 


No.1 Man cz 
COOLING TOWERS 


<a 


= 


MARLEY facilities at 
Kansas City and Stockton 
are devoted exclusively to 
production of water cool- 
ing equipment. 

MARLEY tower selection 
and application benefits 
in every instance from this 
specialized engineering 
and production knowledge. 

















aX ME | TOWERS 
THE MARLEY CO., INC. ¢ KANSAS CITY 15, KANSAS 
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| 
-(D UNIT PULVERIZERS 


IN THESE 
INDUSTRIES 


Sims-Pettibone pulver- 
izers have a wide back- 
ground of application 
and performance behind 
them. Consult SIMS to- 
day for operating facts 
and figures to prove their 
economy and dependa- 
bility. Write for booklet. 





Furniture Plants 

Railroads 

Mill Plants 

Hospitals 

Chemical Plants 

Dye and Finishing 
Plants 

Silverware Manufac- 
turer 

Water Works 

Oil Refineries 

Lime Plants 

Asbestos Products 

Schools 

Sewage Plants 


Greenhouses 

Tanneries 

Tanning Extracts 

Forge Plants 

Sugar Refining Plants 

Brick Kilns 

Laundries 

Cotton Mills 

Cordage Works 

Breweries 

Cork Plants 

Wire Works 

Iron and Steel Proc- 
essing Plants 








Write for 
Catalog 


S-P UNIT PULVERIZERS ARE FIRING: 


H. R. T. Boilers berat 
Wood Refuse Furnace 
Tar and Pitch Stills 


THE SIMS COMPANY ¢ BOX 1096A « ERIE, PENNSYLVANIA 


SIMS Heat Recouery Products 


HEAT EXCHANGERS @ EXHAUST GAS BOILERS @© ENGINE SILENCERS @© STORAGE WATER HEATERS 
Oil HEATERS @ OIL COOLERS @ FEED WATER HEATERS AND UNIT TYPE PULVERIZERS 





y Fi 
Sewage Sludge Dryers 
Bone Charcoal Kilns 


Rotary Kilns or Dryers Water Tube Boilers Re 
Shaft Lime Kilns Continuous Oil Stills 
Brick Kilns Batch Type Oil Stills 








7.4% 66») a A 


POWER PLANT 
ENGINEERS GUIDE 


WITH QUESTIONS AND ANSWERS 


NEW FROM COVER TO COVER! 


JUST PUBLISHED—For All 
Engineers, Firemen, Water Tend- 
ers. Oilers, Operators, Repair 
Men and Applicants for Engi- 
neers’ License Examinations. 
A —, —— Engineers’ 
Library in One Book! 
1500 Paces — 65 CHAPTERS 
1700 ILLUSTRATIONS.FULL INDEX 


j 0 0 FACTS AT YOUR 

FINGER ENDS! 
PRACTICAL INFORMATION 

IN HANDY FORM FEATURING: 

Basic principles of Steam Engi- 

neering, including Boiler Con- 

struction, Operationand Repairs. 

Gives practical information on 

Boiler Calculations, fuels, feed 

pumps, water heaters, economizers, 

water treatment, injectors, traps, draught, 

safety valves, oil burners, stokers, condensers, 

ejectors, cooling towers, evaporators, steam and hot 

water heating, pipe fitting & tubing. Contains complete 

= on all types of Steam Engines and Turbines, In- 

ators, Valve gear, Valve setting, Air Compressors, 
a Hole Gas and Diesel Engine Operation, Lubrication. 
Y SEA Get this information for yourself— 

ONLY MO. 
AUDEL, Publishers; 49 W. 23 St., New York 10, mY. 


Mail AUDELS Power Plant Engineers Guide (Price $4) 0 
7 days free trial. If O.K. I will remit $1 in 7 days and $1 mo thly 
until $4 is paid. Otherwise, I will return it. 





COLD PIPE, CONDUIT and TUBE BENDING MACHINES 


2S 


er 


with QUESTIONS KG ANSWERS 


Twelve types to select from. Hand 
operated capacities /% to 6” inclusive. Mo- 
tor operated 34 to 8” inclusive. 


A few of our More Than 12,000 


mers: 
a Co.; Bethlehem- 
pyards; Ports smouth Navy 
; Moore Drydock Co.; Stone & Web- 
ped A wy 3 — t ran 
deNem enn Power Co. 
ASK TO SEE IT—Mail coupon today! llinois Central Railroad; Federal Pipe & 
Supply Co.; wr a sDFvdock Co.; West- 
inghouse "Elec. & Co.; Todd-Bath 


Co. 

Write ‘Ar Mail for printed matter. 
. American : 
PIPE pono MACHINE 

Nc 
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There are Values in 


Gow 


.... that only 
performance can reveal 











Municipal Light & Power Plant, Paragould, Arkansas 


SUPERIOR DIESELS gor NGIN ES 
pat «+ ee & See , pee” THE NATIONAL SUPPLY CO. 


Plant and General Sales Office: Springfield, Ohio 
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Solve problems in... 
PRECISION VIBRATION 


Are you taking advantage of the most ad- 
vanced design methods in handling your re- 
mote control problems? 

Simmonds Push-Pull Controls, developed to 
meet exacting aircraft standards, are being 
increasingly specified by industrial engineers 
in many fields. More than half a million 
Simmonds controls are today giving rugged, 
trouble-free service in installations that require 
the ultimate in accuracy—eliminating awkward 
pulley-and-cable and rod-and-bellcrank set-ups. 
Especially successful in solving problems involv- 
ing vibration and difficult contours. A wide vari- 
ety of accessories and fittings make Simmonds 
controls adaptable to many purposes. 

Let Simmonds engineers help solve your re- 
mote control problems. There is no obligation. 


Send Your Control Problems to 
Simmonds Control Headquarters 


© 


| 
! 
Ht 


oe! 


—- 


ial 


| 


Let Simmonds Analyze Your Control Problem — 
Simply submit the basic requirements, as follows: 


What does the control operate? 


LOAD: Compression (Ibs.) Tension (Ibs.) 


VIBRATION CHARACTERISTICS 
TEMPERATURE CONDITIONS 
PRESENT SYSTEM 

FLEXIBLE OR RIGID HOUSING? 


Make sketches of top and 

side views of installa- 

tion. Use regular graph 

paper and indicate unit DE 
of measure. 


OTHER SIMMONDS PRODUCTS: 


Pacitor (Electronic) Fuel Gauges — Spark Plugs 


Hydraulic Accumulators — Automatic Engine Controls 


Aneroid Capsules — Chronometric Radiosondes 


Fasteners and Clips of Specialized Design 


Protect Your Boilers Agains| 
Pitting, Corrosion and Scale with 


z @ This modern boiler preservative 

8 contains colloids that possess ad- 
sorptive properties. It holds all 

& precipitates in suspension, while 

] at the same time establishing a 

¢ protective colloidal film on the 

Ss metal to arrest pitting and corro- 
sion. Its action is simple, safe, 
sure; helps your boiler produce 
more steam. 

Write for Descriptive Bulletin 


GARRATT-CALLAHAN CO. 


Established 1904 


OF ILLINOIS OF NEW YORK, Inc. OF CALIFORNIA 
59 East Van Buren St. 1328 Broadway 148-156 Spear St. 
_ Chicago 5 New York City | San Francisco 5 








FOR SALE 
USED, OPERATING CONDITION 


2. 6214 K. W. Chuse 4 valve, balanced slide valve, steam 
engines 125# pressure 5# back. Direct 
connected to Westinghouse D. C. Gener- 
ators, 3 wire 115/230 volts. 

1. 3714 K. W. Chuse balanced single valve, steam engine 
125# press. 5# back. Direct connected to 
Westinghouse D. C. Generator, 3 wire 

. 115/230 volts. 
Complete with separators, bslancing coils and gen. panels 
(few switches and instruments missing). Priced to sell. Write. 


HUNTINGTON HOTEL CO. 


c/o Chief Engineer, Pasadena, Calif. 

















FOR SALE 


Approximately twenty used model H 250- 
pound per hour capacity Fairbanks Morse 
Stokers. These Stokers have been used 
around two years and are offered subject to 
prior sale at approximately one third their 
original cost. If interested write or wire 


TENNESEE EASTMAN CORP. 
Kingsport, Tennessee 
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kRay View 


Shows Why A-C’s 
Smooth-Running Electrifugal Pump 
is the Finest of its Kind! 


PROTECTIVE 
Metal Cover 


EXTRA-LARGE 


SPECIAL 
Pump Motor 


ONE-PIECE 
Cast Frame 


BRONZE 
Impeller 


ONE-PIECE 
Steel Shaft 


STURDY FEET 
ALUMINUM Cast in Frame 


Cooling Fans 


HEAVY-DUTY 
Ball Bearing 


BRONZE 
Shaft Sleeve 
OP QUALITY and extra value — that’s what A-C’s 
Electrifugal Pump gives you in terms of performance 
and economy! X-ray view above shows how Allis-Chalmers 
engineering has magically combined pump-and-motor into 
a single compact unit — which takes less space, gives you 
smooth operation with maximum protection against dan- 
gers of abnormal wear, leakage, corrosion, vibration! Con- 
sider these outstanding features: One-piece frame saves 
33% in space; one shaft for pump-and-motor assures 
alignment; splash-proof motor is specially designed for 
pumping at low power cost. For further details on this 
great pump, call your nearby A-C office, or write ALLIs- 
CHALMERS, MILWAUKEE 1, WISCONSIN. 


HEAR THE BOSTON SYMPHONY: Saturday, American Broadcasting Co. 
‘A 1924 














PROBLEM: Here is conventional pump 
and motor. How can we couple 
them together better—to save space, 
cut danger of misalignment, harm- 
ful vibration? 





SOLUTION: We design a new kind 
of pumping unit—the one and only 
“Electrifugal” Pump! Motor and 
pump are now on one shaft—which 
cuts space 33%, assures alignment 
and smooth operation. No wonder 
“Electrifugals” give you more pump- 
ing power for your money! 


SEA-BLUE BEAUTY: Modern design of 
Electrifugal Pump looks well on 
jobs anywhere! Capacities from 15 
to 1600 gpm—heads up to 500 feet. 








ALLIS-CHALMERS £ lectrcf/cegad PUMPS 
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Simplified Piping 
BOTH WAYS 


Anderson Super-Silvertop Steam Traps, in one 
style and in all sizes, give you simplified steam 
trap piping both ways—as an elbow and 
straight-in-line. Simplified piping means lowest 
installation costs for inverted bucket traps. 
Described fully in “How to Choose a Steam 
Trap”— send for your free copy. 


THE V. D. ANDERSON COMPANY 


1939 West 96th Street . Cleveland 2, Ohio 


SUPER-SILVERTOP tiars 








Want Practical Answers to your 


FUEL BURNING Problems? 


Now is the time for plant managers to plan for cheaper steam... 
for engineers to gain the boiler operation know-how that paves the 
way to bigger opportunities and earnings. Note how these new 
books provide basic answers to your many fuel-burning problems. 
THE ART OF BURNING COAL (3 vol., 200 pg., $15.00) brings you 
latest data on Combustion Performance; Hints on Burning All 
Types of Coal, How to Cut Down Fly Ash, How Stokers Can 
Best Handle Various Degrees of Air Preheat; answers to 101 
other questions faced by plant engineers and owners. 

HEAT TRANSFER IN BOILERS AND WATER WALLS (90 pg. 33 illus., 
$3.00) names and defines all factors that influence heat transfer 
in boilers, shows how to figure best proportion of surfaces be- 
tween water walls and tube banks; con- 

tains many charts based on test data. 


FOR SALE 


3—Used Riley-Jones, heavy duty, under feed stokers, single 
retort, side dump type. 

Width between side walls 6’. Length from inside front 
wall face to face of bridge wall 6’41/.”. 

Horizontally projected grate area 38.2 sq. ft. 

Front wall thickness 18”. 

Equipped with Riley-Jones hydraulic drive consisting of 
a hydraulic cylinder with straight line ram feed controlled 
by a valve to vary intervals between ram stokes. 

The power unit consists of motor, fan, oil pump, and 
tank, is separate and may be located where convenient. 
Each stoker is equipped with the following; front plates 
¥,;” cast iron with 114” beading, 57” high by necessary 
width, 2 fire doors refractory lined with peep hole, 2 ash 
pit doors, 1 air-chamber. 

These three used stokers are in very good condition. We 
paid for the 3 used stokers $4707 and are willing to take 
50% of this cost. 


1—New Riley-Jones, heavy duty, under feed stoker, single 
retort, side dump type. 

Width between side walls 7’0”. 

Length from inside front wall to face of bridge wall 9’41,”. 
Horizontally projected grate area 65.6 sq. ft. 

Front wall thickness 18”. 

This stoker equipped with steam drive consisting of lagged 
steam cylinder with straight line ram feed on retort. 
Stoker equipped with front plate 34,” cast iron with 11/4,” 
beading, 6” high by necessary width, with fire and ash pit 
doors. We paid for this large new stoker $2751. Will sell 
this stoker for 60% of its price. 


All stokers F.O.B. Watertown. Electrical equipment necessary to 
operate these stokers may be had with the units. We will sell 
units separately. 


PRINCETON KNITTING MILLS, INC. 
WATERTOWN, CONN. 





for alka- 
line, sul- 
phurous 
and leak- 
age pro- 
tection of 


tanks, 
stacks & breechings has 
been time tested in- 
= s oe. of a 
world’s rgest packing 
plants lined several hun- 
dred tanks with PLAS- 
TIKSTEEL, during 1944. 
Repeat order received 
September, 1945. 


Pleture at right show! 
200,000 galion R. R. tan 
ee with PLASTIK- 
STEEL. 
PLASTIC STEEL SERVICE 


210 California Street Son Francisco 11, Calif. 


WATERPROOF AND HIGH HEAT LINING 








See This Complete Course on Combustion 


These easy-to-understand books give you a com- The ART of 
plete, —— a —— bp been BURNING ¢ 
generating methods. Knowledge gaine oug’ 

“The Art of Burning Coal’’ makes it easy to OAL 
reduce your coal bills. This course is. pre- 
pared for plant managers and chief engineers. 
Ask for free ——— bulletins, or better still, 
fill in and mail the coupon below and we'll 
send the books to you for 10 days examination. 


Ask for FREE 10-Day Trial Offer 


Loyd R. Stowe, 308 W. Washington St., Chicago 6, Illinois 
0 Please mail descriptive bulletins on books. ° 
Please send me THE ART OF BURNING COAL ($15). 
HEAT TRANSFER IN BOILERS ($3). 
If OK I wil remit in 10 days. If not wanted I will return books 
postpaid. 
Name 


Address 














Occupation ....0.. o scum, Employed. by ; 
seeqeee eee en eeeeeeseeeeneaees es eseeeeaaaeee 











Reminder for Advertisers 


Please send reservations 
and copy on or before 10th 
of preceding month; com- 
plete plates can be accepted 
up to 17th. Be an “early 
bird—help us mail issues 
ae ee ee 
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No. ] in a series of advertisements 
on the requirements for the COMPLETE 


conditioning of boiler water. 








@® SOUND CHEMICAL TREATMENT 





@) A GOOD ORGANIC COAGULANT 








Eee err © SIMPLE BUT SCIENTIFIC CONTROL 


pected to know all the “ins and outs” of 

Boiler-Water Chemistry — but any engi- 

neer can make certain that boilers are 

free from scale, corrosion, wet steam and 

ianeunmunenunreewniemm ©) COMPETENT SERVICE and INSTRUCTION 
conditioning that meets THESE FOUR 

fundamental requirements. 


Settle down to sound operation with 
AMEROID — the COMPLETE Boiler-Water 


oo AMEROID 


Incomplete boiler-water treat- 
ment can be VERY costly ... if you 
are not sure that your system of 
boiler-water treatment is COM- 


PLETE, talk it over with the DREW : . 
Man—there’s no obligation! The COMPLETE Boiler-Water Treatment 


E. F. DREW & CO., Inc. 
15 East 26th Street, New York 10, N. Y. 


Representatives in Key Cities in United States and Canada 
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Airetool Mig. Co. 
Air Preheater Corp.; The 
Aldrich Pump Co., The 
Alken-Murray Corp. 
Allen-Sherman-Hoff Co. 
Allis-Chalmers Mfg. Co. 
Allpax Co., Inc., age 
American Chi 
American Chain & Cable Co., Inc. 
American Coal Burner Co 
American District Steam €o.. 
American Engrg. Com 
American Locomotive 

(Alco Products Division ) 
American Pipe Bending Machine Co 
American Pulverizer Co 
Anderson Co., The V. D 
Arkansas Fuel Oil Co 
Armstrong Machine Works 
Atlas Lumnite Cement Co,, The 
Atlas Valve Co. 
Audel & Co., Theo 















































iley Me 
Baldwin-Hill Co. 
Baldwin Locomotive oo 
Beaumont Birch Compan 
Belmont Packing & Rubber Co., The 
Bendix Aviation oop. 

















a 
ve 





Blackmer Pump Co. 

Blaw-Knox Co. 

Bonney Porge && Tool Works 

Boulin 1 Instrument Corp 

Breuer Electric Mfg. Co és 

Brickseal Refractory Co. ............c.c.cccscsssssssssceseee 
Brass Co. 








Chee te O et + eH 


a 








ed 
Io 
mP 


Bri 
Briggs Clarifier Co 
Burgess-Manning Co. 








Carbor d Co., The 

Cash Co., A. W... 

Certified Gauge and Instrument Corp 
Chapman Valve Mfg. Co., ce 





c., Adam 
Glass Works 





's 
Cornin 
Crane 
Crane Packing 





Cutler-Hammer, I 
Cyclotherm Corp 


Dampney Company of America, The 
Dart Mfg. Co., E. M 
Davis Engrg. Corp 
Davis Regulator Co.... 
Dearborn Chemical Co 





De 

De Laval Steam Turbine Co... 
Detrick Co., M. H 

Detroit Stoker Co. 

Dollinger a, 

Dowell 

Drew & Co., 7 E. F 

du Pont de Nemours & Co., E. I 


Economy Pumps, Inc 

Edge Moor Iron Works, Inc. 
Edward Valves, I 

Ehret Magnesia Mfg. Co... 
Elgin — Corp 
Elliott Co 

Engineer Co., The 
Ernst Water 7 mea & Gage Co ‘00 
PRES ID SSO} accsecessssscokcessnpnsssersensssiucvens 196 





Beier TOOTS COs sass cisisessscessecesienisensseccene 180 
Fairbanks, Morse & Co. 139 
Fairmont Coal ttn 

Farris Engineering Co. 

Felt Products Mfg. Co. 


Fisher Governor Company 
Flexitallic Gasket C 
Flexrock Co. 

Flynn & Emrich Co 

Foster Engrg. Company 
Foster Wheeler Corp.... 
France Packing Co., The 
Fuller Company 
Fyr-Feeder no Ia Stoker Div 








Garlock Packing Co., The 
Garratt-Callahan Co. 

General Coal Co. 
ens cot te Co. 


lord- 0. 
Globe Steel Tubes Co 
Goetze Gasket & Packing Co., Inc. 
Golden-Anderson Valve Specialty Co. 
Green Fuel Economizer Co., The 
Greene, Tweed & Co 

Grinnell Co., Inc. 

Griscom-Russell Co., The. 

Grove Regulator Co. 





























Haering & Co., Inc., D. W. 158 
te ig Corporation 24-25 
Laboratories 54-55 
Hays Corporation, The. 109 
Hays Institute of C tion 182 
Helicoid —— Division (American Chain 
& Cable Co. 154 
Hendy Iron Works, Joshua si 
Henszey Company 142 
Hercules Float Works P 
Hoffman C on Eng ing Co. 
Honan Crane Corp 
Huntington Hotel Co 
Huyette Co., Inc., The Paul B 






































Infilco Incorporated 
Ingersoll-Rand Co. pcavesvasisevesvslapesviesie 
Instruments Publishing Ee 
International Nickel Co., Inc., The... 

Iron Fireman Mfg. Co. 





Jefferson Union Co. 
Jenkins Bros. 
Johns-Manville 











Kano Laboratories 

Keasbey & a Co 
Kellogg Co., The Ww. 

Kennedy Valve Mts. Co., The 








Ladish Drop Forge Co 

La Motte Chemical Prod. Co 
Leavitt Machine Co., The 
Leeds & Northrup Company 
Leslie 
Link-Belt Co. 
Liquidometer Corp.. The 
Lummus Co., 
Lunkenheimer Co., The 

















Manzel Bros. Co. 
Marion Machine, eg | & Supply Co 
Marley Company, Inc., The 

Marman Products Co., Inc 

Maxim Silencer Company, The 
McAlear Manufacturing Company 
McGraw-Hill Book Co., The 

Mercoid Corp., The 

Midwest Piping & Supply Co., Iac. 
Milton Roy, Pumps 
Mitchell Co., W. K 
Murray Iron Works Co.. 


























National Aluminate Corp 
National Boiler Protector Co 
National Supply Co., The 
National Valve & Mfg. Co. 
Niagara Blower Co. e 
Nicholson & Co., W. _ SSN 178 
Northern Equip 115 
Norton Company = 
Nugent & Co., Inc., Wm. W. . 














Oakite Products, Inc... 
Ohio Injector Co., The 
Otis Elevator Company 











Patterson-Kelley Co., Inc., The 
a 2 sana Co. 
Permutit Co., 

Philadelphia aoe Works 
Phoenix Mfg. Co 
Plastic Steel Service. 
Porter Co., Inc., H. K... 

















Porter & Co., Inc., H. W 
Powell Co., The Wm 
Powers Regulator Co., The 
Precision Thermometer and 

Instrument Co. 
Princeton Knitting Mills, Inc 
Pritchard & Co., J. F. 
% Proportioneers, Inc. % 























Quaker Rubber Corporation 
Quimby Pump Co., Inc 





Raybestos-Manhattan, Inc. 
Reading-Pratt & Cady Diy. of 
American Chain & Cable Co., Inc. 
Refinery Supply Co., 
emo Gauge Sine Co., The 
Rempe Co. 
Republic Flow Motors Co 
Richardson Scale Comp 
Roller-Smith Co 
Roto Div. of Elliott Co 
R-S Products Corp 























Sarco Company, Inc 

Saverite Engrg. Co 

Scovill Mfg. Co. 

Schutte & Koerting Company 

Sea-Ro Packing Co. 

Shell Oil Co., Inc 

Sier-Bath Gear Co., Inc 

Simplex Valve & Meter Co 

Simmonds Aerocessories, Inc. 

Sims Company, The 

Skinner Engine Co 

Smooth-On Mfg. Co 

Socony. Vacuum. On, Co., Inc. 

Springfield Boiler ie 

Squires Co., The C. 

Standard Oil AS of California... 

Standard Oil Company Cees. 

Steel Improvement & — Co... 

Stephens-Adamson Mfg. C 

Stonhard Co. 

Stout & Sons, David . 

Stowe, Loyd 

Strong, Carlisle & Hammond Co.... 

Superior Engines Div., The 
National Supply Co 

Sun Oil Company 

Swartout Co., The 

Syntron Company 


















































Taylor & Co., W. 
Taylor —— & Pine Works 
Templeton Brothers, Inc 
Tennessee Eastman Corp 
Terry Steam Turbine Co., The 
Texas Co., The 
Tide Water Associated Oil Co. 
Todd Shipyards Corporation (Com- 
bustion Pauipment Division ) 
Treasury Department 
Troy Engine & Machine Co 























. 


Union Asbestos & Rubber Co 

Sa pe Chain ae Mfg. Co., The 
nion Iron Works 

United States Hoffman Machinery Corp 

United States Rubber Co 

United States Steel Corp 

U. S. Gasket Co 








Victor Products Corp 
Viking Instruments, Inc 
Vogt Machine Co., Inc., Henry 


Wald Corp., John 
Wallace & = a Products, Inc 
Warren Steam Pum p Co. Inc. 

Western Chemical 


Wheeler Mf 
Wickes Boiler Co., The 
Williams Gauge Co., The 
Williams Valve Co., oe e D. 
Wilson, Inc., Thos. 
bese Baws Co. > - mane” 

um, 
oO i 28-29, 41, 171, 199 



































Xzit Sales 





Yarnall-Waring Co 10-11, 56, 162 


Firms whose advertising is not in this issue 
but is appearing in other issues are marked 
with an 
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Always Try Chapman 


Standard Lines 


FIRST 


No matter what your valve problem may 
be, it pays to look through the Chapman 
Standard Line first. Many valves that 
appear to be “specials” will be found in 
our regular production. 


As new valves have been designed through 
the years, many of them have been added 
to our Standard Line. Included are many 
unusual types and sizes—in steel, iron 
and bronze alloys. 


Should a special type of valve be required, 
Chapman engineers will be glad to help 
you develop it. 


THE 


CHAPMAN 
VALVE MANUFACTURING CO. 


INDIAN ORCHARD, MASS. 
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Z 7 “After operating a full season- /\ 


“No scale, no corrosion”... when 
Permutit controls water quality 


You can speed production at your plant simply by controlling the 
quality of the water you use. It’s the impurities in feedwater that 
cause scaling and corrosion of boilers and steamlines. 

Permutit* removes these impurities before the water enters 
boilers, preventing shutdowns and destruction of equipment. 
World’s largest manufacturers of water conditioning equipment, 
Permutit provides every process for controlling water quality. 

Take no chances .. . keep your boilers “clean as new metal” with 
Permutit equipment. Write about any water problem that you may PERMUTIT ZEO-KARB* H WATER CONDITIONER removes both — 


have to The Permutit Company, Dept. A1, 330 West 42nd Street, hardness and bicarbonates from water. Effluent contains * 
no incrustants, is reduced in total solids and alkalinity. © 


New York 18, N. Y. he: 
Alkalinity can be adjusted by mixing effluents from a © 


Zeo-Karb H unit and a sodium zeolite unit. 


*Trademarks Reg. U. S. Pat. Off. 
Manufacturers of ALL types of water treatment equipment 








* 


_ WATER CONDITIONING HEADQU, 


